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NATIONAL COMPANY, iNC., MALDEN & MELROSE, MASS. 


ducing any trace of backlash. 

The outward appearance of the receiver is com- 
pletely modern and functional. Cabinet and panel 
construction permits the receiver to be removed from 
the cabinet and rack mounted wirhout modification 
or the addition of any parts other than mounting 
hardware. Adequate ventilation is provided by the 
use of convection cooling through holes in the chas- 


sis and a perforated cabinet lid. 
1-2. FREQUENCY COVERAGE 


The NC-300 tunes all che amateur bands from 160 
through 10 meters plus a 30-35 mc. band designated 
as the ‘'X'’ band for use with external converters 
for the 6, 2 and 1 1/4 meter bands, Each dial scale 
is calibrated for only one band. Each scale has band 
limit marking plus underscoring to indicate the phone 
portion of the band. The dial drum rotates with the 
band switch so that only the dial scale associated 
with the band being tuned is visible. The following 
table gives the frequency of each band tuned by the 
NC-300, 


BAND FREQUENCY RANGE 
£60 18— 2.0 mc. 
80 3.5 — 4,0 mc. 
40 7.0 — 7.3 me. 
20 14.0-— 14.4 me. 
15 21.0 — 21.5 me. 
ll 26.5 = 27.5 me. 
10 28.0 — 29.7 mc, 
6 49.5 — $4.5 mc. (with converter) 
2 143.5 ~ 148.5 mc. (with converter) 
11/4 220 — 225 me. (with converter) 


1-3. CONTROLS 


The following controls appear on che front panel 
of the NC-300: 


Tuning Phasing 
A.F. Gain Antenna 
R.F. Gaia Cal-Set 
Tone IF, (1-2-3) 
ANL C.W.Q. 
Mode (ACC-AM-CW-SSB) Xmr-Rec 
Selectivity (Off-1-2-3) Off-Cal 


Band 
1—4, IF SELECTIVITY 


The IF pass band may be set at 500 cycles, 3.5 ke 
or 8 ke at the operatot’s discretion. Figure 1 shows 
the IF selectivity characteristics. With the ever- 
increasing amount of activity on the amateur bands, 


pare 


yatiable selectivity is a must on any modern com- 
munications receiver. For copying CW signals in 
the midst of heavy QRM, the $00 cycle bandwidth is 
invaluable. The 3.5-kc position is provided to im- 
prove the readability for phone operation when inter- 
ference is heavy, and the widest range, 8 kc, makes 
ic possible to copy net stations or roundtables with 
a minimum of retuning. The &kc bandwidth is also 
important when using the converters in the VHF 
ranges. The operator will find many varied combina- 
tions of crystal and IF selectiviry adjustments chat 
will best suit his particular receiving requirements, 


1-5. CRYSTAL FILTER 


Exhaustive tests have proved that the crystal 
filter is a necessary adjunct to communications re- 
ceivers. Three degrees of crystal selectivity are 
provided, The Phasing control inserts the notch in 
the selectivity curve so necessary to interference- 
free reception. The filter used in the NC-300 has 
been specifically designed co work with the receiver 
IF circuicry. There is but one limitation. During CW 
operation, the crystal filter cannot be used with the 
IF switch at the sharp position (3). 


1-6. TWO-WAY RF GAIN CONTRO. 


A special switch is made an integral part of the 
audio-frequency gain (AFG) control so that the switch 
may be operated at either extreme of conqol rotation. 
By means of this switch, the RF gain control may be 
removed from the RF amplifier stage permitting the 
stage to operate at maximum gain regardless of the 
setting of the RF gain control. Thus, when maximum 
front-end gain is desirable with reduced overall! gain, 
the action of the control can be restricted to the IF 
stages only, In the presence of strong local signals, 
the control should be switched into the RF amplifier 
cathode circuit to prevent overloading by retarding 
the RF gain control as necessary. 


1-7. MUTING CIRCUIT 


A built-in muting circuit silences the NC-300, when 
desired, without resorting to the use of relays, Any 
point in the transmitter, which supplies approximately 
minus 22 voles with the mansmitter on, may be con- 
nected to the muting terminals at the rear of the 
receiver. When the transmitter is energized, the audio 
amplifier in the receiver is cutoff to prevent feedback, 
key clicks etc. 


I~8. SINGLE SIDEBAND DETECTION 


To receive single sideband signals satisfactorily, 
the CW frequency oscillator (CWO) must supply stable 
output of sufficient amplitude to maintain adequate 
carrier re-insertion voltage. The single-sideband 


detector used in the NC-300 utilizes the hererodyne 
detection principle. 


1-9, CONVERTERS AND CABINET 


The National types NC-300Ci, NC-300C2 and NC- 
300C6 are broad-band, crystal-controlled converters 
to mune the 11/4, 2 amd G-meter Amateur bands 
respectively, The slide cule dial of the NC-300 
incorporates three separate ‘dial scales to provide 
direct-reading frequency calibration when che con- 
verters are used with the receiver. AII operating 
voltages required by the converters are available at 
the accessory socket of the NC-300. 

The National NC-300 Converter Cabinet is designed 
to provide a convenient and attractive means of mount~ 
ing the converters. From one to three converters may 
be mounted in the cabinet which matches the receiver 
cabinet and is identical in size and appearance to the 
NC-300 speaket cabinet. A four-position switch is 
mounted on the frone panel to permit operation of the 
receiver or any one of the three converters without 
changing connections to the receiver-or antenna. 


1-10. S-METER 


The S-Meter gives the operator a true indication of 
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Figure 1. 


relative stcength of incoming signals, The meter is 
calibrated in S units from 0 to 9 and in decibels 
from S-9 to 40 db over S-9, A potentiometer is pro- 
vided on the chassis to zero-set the meter. 


1-11. TUBE FUNCTIONS 


The following cable lists the types and functions 
of afl tubes used in che NC-300: 


TUBE TYPE FUNCTION 
6BZ6 R.F. Amplifier 
6AII6 H.F. Oscillator 
6BA? First Mixer 
6BEG6 Second Converter 
6BJ6 First LF. Amplifier 
6BJ6 Second I. F. Amplifier 
6AL5 Decector and Noise Limiter 
OBEG C.W. Oscillactor-Heterodyne Detector 
12AT7 S-Meter Amplifier and A.F. Amplifier 
6AQ5 Audio Output Amplifier 
AY SGT High Voltage Rectifter 
OB2 Voleage Kepulator 
4H4-€ Current Stabilizer 
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1—12. POWER REQUIREMENTS 


The NC-300 requires a 105—130 vole, 50/60 cycle 
AC source of supply. Power consumption is approx- 
imately 60 warts. 


1-13. CALIBRATOR SOCKET 


A socket is provided on the chassis to permit in- 
sertion of the National type KCU-300 crystal cali- 
brator unit, The OFF-CAL switch on the front panel 
of the NC-300 provides the means for turning the 


SECTION 2. 
2—1. GENERAL 


All installation procedures are described in this 
section. Figure 2 locates connection points on the 
receiver and depicts typical installations, Before 
proceeding with installation, raise the hinged cover 
of the receiver and make sure that all mbes are 
seated firmly in their sockets. 

2-2. LOUDSPEAKER 

A National ctype NC-300TS speaker or any permanent- 
magnet dynamic speakec with an 8-ohm voice coil 
may be connected to the speaker terminals. No polar- 
ity need be observed. 


2-3. CHANGEOVER RELAY 


A terminal marked Relay is mounted art the rear of 
the receiver. When the Xmt-Rec switch is set at Xmt, 
the two Relay terminals are shorted, Thus, they may 
be used to complete any external relay circuit whether 
it be AC or DC so long as the circuit requirements 
do noc exceed 5 amps at 125 volts AC. A typical 
circuit might consist of a1 10-volt AC antenna change- 
over relay in parallel with the transmitter plate 
supply relay with one side of the AC line broken by 
the NC-300 Relay connector strip. When connected 
in this manner the Xmt-Rec switch on the receiver 
front panel performs all the required change over 
operations for the entire station, 


2-4. MUTING 


A Stdby-Mute terminal strip is mounted at the rear 
of the receiver. These three terminals provide for 
two entirely different methods of receiver muting 
during transmitting periods, With no external con- 
nections made ro the strip, the receiver will be 
muted whenever the Xmt-Rec switch is placed in the 
‘Xmet position. If muting is not desired, (for trans- 


calibrator On or Off. 


1-14, ACCESSORY SOCKET 


The accessory socket provided at the left rear 
corner of the chassis is designed to accept suitable 
external accessories within the power limitations of 
1.5 amperes at 6.3 volts A.C. and 25 milliamperes at 
150 volts D.C. See the schematic diagram for pin 
connections etc. Refer to Section 3 for instructions 
on the use of external accessories. 


INSTALLATION 
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mitter monitoring etc.) a jumper wire may be con- 
nected between STBY and GND. The receiver now 
operates regardless of the Xmet-Rec switch position. 
For remote switching of the receiver, connect leads 
to Stdby and Gnd, leaving the switch in the Xmt 
position. If CW break-in operation is desired, the 
MUTE and GND terminals may be used to mute the 
receiver. To accomplish this it is necessary to find 
a point in the transmitter circuigy that will provide 
a source of negative 22 to 50 voles when the trans- 
mitter is on. {A 100,000 ohm resistor connected to 
the gid of a keyed stage which develops ar least 
minus 22 volts with the key down will suffice). 
Since prid blocking is employed in the receiver, no 
current will be drawn from the transmitter. Connect 
the minus 22-volc lead to the terminal marked MUTE 
and the transmitter chassis to the terminal marked 
GND. Leave the Xmt-Rec switch 
position, When the transmitter is tucned on or keyed, 
the NC-300 will automatically mute. Since the muting 
circuit is well filtered, no key clicks should be 
heard, 


in the Receive 


2-5. ANTENNA 


A two-terminal strip i$ provided for connection of 
antennas fed by unbalanced transmission line sys- 
tems. Usually the most efficient antenna is the one 
which has been tuned and adjusted for optimum 
transmitting results. For the 40, 80 and 160 meter 
bands, a single wire antenna of between 15 and 40 
feet is recommended, This should provide ample 
signal pickup and reduce the likelihood of inter- 
ference from strong undesired signals outside the IF 
passband. Switching the antenna from the mansmitter 
to the receiver is most easily accomplished by means 
of a relay actuated by the RELAY terminals of the 
NC-300. 

Any of the popular dipoles, beams etc., which are 
fed with 50 to 70-ohm coaxial cable will be ideal. 
In installations where it is desired to use an already 
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Figure 2. Typical installation Plan 


5 


existing antenna with a 300-ohm balanced feedline, 
an antenna coupler such as a balun can be used to 
match chis antenna to the 70-ohm unbalanced input of 
the NC-300. The balun may be either a quarter-wave 
section of coax or a pair of balun coils. 


NOTE 


If the receiver is used in close proximity to 
the transmitting equipment, some provision 
must be made to short the antenna terminals 
to ground during transmitting periods to pre- 
vent damage to the antenna coils. This is most 
easily accomplished by megns of a relay con- 
nected to the antenna terminals and ground. 
The relay should be located within six inches 
of the antenna terminal strip to prevent exces- 
sive pick-up. 


Connect the shield braid of the coax to terminal G 
and the inner conductor to the A terminal. A good 
electrical ground should be used. This may be a 
convenient cold water pipe scraped clean of paint 
and oxidation ot a suitable ground-rod driven into the 


earth as close as possible to the receiver location. 
The outstanding sensitiviry and 
characteristics of the NC-300 cannot be fully appreci- 
ated unless evety effort is made to provide proper 


signal-to-noise 


antenna and ground facilities. 
2-6, CALIBRATOR SOCKET 


The Calibrator socket at the rear of the receiver 
chassis is factory wired so that it is only necessary 
to plug in the National type XCU-300 Crystal Cali- 
brator unit, The OF ¥-CAL switch on the front panel 
will then energize the calibrator when desired. 


2-7, ACCESSORY SOCKET 


This socket permits a variety of accessories to be 
used with the NC-300. Audio devices such as a 
crystal phono pickup may be connected to pins 5 and 
G6. Heater, B+, AVC and pround connections are 
available for extecnal converters etc. The receiver 
IF output is connected to pin 4 for use with SSB 
devices and the RF Gain bus is brought to pin | 
for external control of RF Gain (see paragraph 3-3), 


SECTION 3. OPERATION 


The purpose of this section is to provide the opera- 
tor with a clear and concise understanding of the 
operating techniques of the NC-300 to assist him in 
securing maximum satisfaction from the receiver. 
The design of the receiver circuitry provides every 
feature necessary for outstanding performance but a 
thorough knowledge of correct operation is required 
to utilize these features to full advantage. For com- 
plete appreciation of your NC-300 READ THESE 
INSTRUCTIONS CAREFULLY. 


3-1. CONTROLS 


Complete utilization of the operating instructions 
is not possible without a thorough understanding of 
all front-panel devices. See Figure 3 for the location 
of all controls. The conmol designations used cor- 
respond to the markings on the receiver. 

ANL (Automatic Noise Limiter) ~ The ANL control 
is used only for phone reception, This control incor- 
porates a switch which turns the limiter off when the 
control is rotated to its maximum counterclockwise 
position. Turning the control clockwise just enough 
to throw the switch places the limiter in operation. 


Further rotation of the control increases the limiting 
action. Noise clipping is obtained at the expense of 
audio quality so a position should be chosen to 
provide maximum noise clipping consistent with 
satisfactory intelligibilicy. Noise conditions will 
vary with localities, so the limiting level is a matter 
of personal choice, 

To provide noise limiting for CW ceception, the IF 
amplifier of the NC-300 is designed to limit on pulse 
interference. The time constants incorporated in the 
grid circuits are very short to permit following fast 
pulses. To achieve limiting action the RFG conrrol 
should be advanced until overload is approached. 
The AFG control should then be adjusted for best 
listening level, Then the RFG control can be used to 
adjust for bese limiting action. Experience with the 
receiver will dictate the proper settings df the RF 
and AF gain conrols to achieve the desired point of 
IF limiting. 

CAL-SET (Dial Pointer Adjusement} — Used in 
conjunction with the XCU-300 Crystal Calibracor, 
this control provides calibration correction for each 
band. With the CW oscillator and the crystal cali- 
brator switched on, and the receiver tuned to zero 
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Figure 3. Front Panel Control Locations 


beat at any 100-ke point of the band, any slight 
error in dial reading may be corrected by rurning the 
CAL-SET control to position the pointer on signal. 
This is a mechanical adjustment of the dial pointer 
and in no way affects the receiver's oscillator fre- 
quency. 

ANT (Antenna Trimmer) — This control is included 
to provide a means of matching the RF tuned circuits 
to varying antenna impedances, After the desired sig- 
nal is selected, the antenna trimmer should be ad- 
justed to produce maximum S-Meter reading. 

MODE The Mode switch selects the mode of 
operation i,e., ACC*AM-CW of SSB. The mode selected 
appears in the small cound opening at the left of 
the switch knob. The AM position is used for all 


forms of amplitude-modulated transmissions. In the 
ACC position, the audio amplifier ts connected to 
the accessory socket to permit use of the receiver as 
an amplifier for a phono-pick-up or similar audio 
device, In the CW position, the CW oscillator is 
energized and the AVC and S-Meter circuits are 
disabled. In the SSB position, the heterodyne detector 
is used for carrier reinsertion and the AVC and 
S-Metec circuits are active. 

SELECT (Crystal Filter Selectivity) — Three de- 
grees of crystal selectivity plus an Off position are 
provided by the SELECT knob, When used in con- 
junction with position 2 of the IF switch, the Select 
contro! affords the desired range of selectivity char- 


Fis 


acteristics. [he crystal filter cannot be used in 


combination with the sharpest IF selectivity posi- 
tion, 

TONE —- The adjustment of the characteristics of 
the audio circuitry 1s permitted by the Tone conmol. 
Rotated in a clockwise direction it increases atten- 
At 
counterclockwise position it actuates a switch which 


uation of the higher frequencies. its extreme 
effectively attenuates frequencies below the voice 
range. Thts is provided to equalize the 
roll-off characteristic che 
filter. Figure 4 illustrates the audio characteristics 


feature 
introduced by crystal 
of the cecetver, 

CWO (CW Oscillator Pitch) ~ This control varies 
the pitch of the generated audio tone to suit the 
operator when receiving (\W signals. During single- 
sideband operation, the control is set atlto receive 
lower sideband signals on the 160, 80 and 40-meter 
bands, at 2 to receive the upper sideband on these 
bands. The converse settings are used for the 20, 
15, 11 and 10-metec bands. 

OFF-CAL (Calibrate Switch) If the XCU-300 
Crystal Calibrator ts plugged into the receiver, the 
CAL switch is used to turn the calibrator Off and 
On. The 


test signal every 100 kilocycles so that dial calibra- 


calibrator provides a crystal controlled 


tion may be checked and, if necessary, corrected 
by means of the CAL-SET congol. 
TUNING — The tuning knob provides a 40 to I 
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Figure 4. Audio Response 


ratio for ease in selecting the desired signal as 
indicated on the slide-rule dial. Frequency increases 
with clockwise rotation of the knob, 

XMT-REC — This is a two-position toggle switch 
which may be set at XMT eo mute the receiver during 
standby and/or transmitting periods. In addition, 
ic will turn the wansmitter on and off if the relay 
terminals at the rear of the receiver have been con- 
nected to provide this function. Since the XMT- 
REC switch performs its muting function in the audio 
and IF stages, normal operating voltages are main- 
tained on the oscillators and all other frequency- 
critical circuits to ensure that no frequency drift 
will occur ducing standby periods. 

PHASING (Crystal Filter Phasing Control) — Maximum 
selectivity is obtained when the crystal filter circuits 
are balanced at the crystal frequency. The Phasing 
control is used to accomplish this balance. in addi- 
tion, a characteristic of crystal filters is theie ability 
to provide a pronounced null at any particular fre- 
quency. This feature is extremely useful in 
out’? an unwanted signal very close to the desired 
signal. This control is operative only when the 
SELECT switch is at position 1, 2 or 3. When che 
SELECT switch is at off, it is importane that the 
PHASING knob be set at mid-position in order to peak 
the preceding IF stage. 

IF (IF Selectivity Switch) - In order to provide 
the wide range of selectivity characteristics neces- 


‘runing 


sary to cope with the variety of amateur operating 
requirements, the IF switch permits the operator to 
select one of three different IF bandwidths. Position 
number 1 is 8 kc wide, position 2 is 3.5 ke and 
position. 3 is 500 cps. In normal phone operation the 
3.5 ke position would usually be used; position 3 
affords the sharpest selectivity and is normally 
desitable for CW operation, Position 1 places the IF 
passband at its broadest. 

AFG (Audio Frequency Gain Control) — Two func- 
tions are performed by this control, The first is the 
customary adjustment of audio output level to suit 
the listener. Turning the control clockwise increases 
the volume; turning it counterclockwise decreases 
The second function is the switching 
of the RF gain control out of the RF amplifier circuit 
for optimum performance during CW operation, Turning 
the AFG control fully clockwise so that the switch 
is actuated removes the RF gain control from the RF 
stage and allows the RF amplifier co run at full gain. 
This affords better reception of weak signals. It 
should be noted that regardless of the swirch posi- 
tion, the gain of the second IF amplifier is always 
adjustable by means of the RFG control. The AFG 
control may then be returned to the desired position. 
To place the RFG control into the RF amplifier cir- 
cuit, rotate the AFG contol to its full counterclock- 
wise position so that the switch is thrown, then the 
AFG contrql may be reset. This setting affords an 
improvement in reception when strong interfering 


the volume. 


signals are encountered. 

BAND CHANGE SWITCH — This control is used to 
select the desired frequency band to be tuned. Gear 
reduction is employed in the NC-300 to assure a 
smooth working control] and positive locking switch 
positions. For this reason the BAND control makes 
more than one revolution in- switching through all 
10 bands. The band to which the receiver is set is 
identified by the scale visible on the slide rule 
dial since the dial and the BAND switch are mechan- 
ically coupled, Positive stops are provided at both 
ends of the BAND control travel. 

PHONES JACK — Headphones of the high-impedance 
type may be plugged into the PHONES jack using a 
standard ctwo-circuit phones plug. There is no DC 
voltage associated with the headphone circuit. The 
loudspeaker is automatically silenced when the phones 
plug is inserted. 

RFG (RF Gain Control) — The sensitivity of the 
receiver is adjusted by means of this control. It 
may control the gain of the RF amplifier and second 
IF stages, or the second IF stages only, depending 
upon the position of the RF gain switch mounted on 
the AF pain control. This two-way feature may be 
used at the discretion of the operator, and generally, 


the gain control will be restricted to the IF ampli- 
fiers when maximum CW sensitivity is desired to 


provide better ceception of weak signals, If very 
strong local signals tend 
the RF gain control should be switched into the RF 
amplifier circuit to permit reducing the RF amplifier 
gain, The AC switch which turns the NC-300 ON and 
OFF is mounted on the RF gain control, When this 
control is rotated to its maximum counterclockwise 


to cause overloading, 


position the AC power is shut off. Rotating the con- 
trol slightly in the clockwise position will actuate 
the switch and turn the receiver on. Further rotation 
increases the receiver sensitivity until maximum is 
reached at the full clockwise position, 


3-2. PHONE RECEPTION 


The instructions in Steps 1 through 16 adjust the 
receiver for the normal reception of Phone signals. 
Set the ANL control at OF F, 

Set the MODE switch at AM. 

Set the SELECT contol at OF F. 

Set the TONE control] at OFF. 

. Set che OF F-CAL switch at OFF, 

Set the XMT-REC switch at REC. 

. Set the IF control at position 2. 

Turn the AFG control fully counterclockwise 
uneil che switch clicks, then advance it approximately 
to mid-position. 

9, Set the BAND switch to the desired frequency 
range as indicated by the slide-rule dial scale. 

10. By means of the CAL-SET knob, center the 
hairline in the diamond-shaped cutout directly above 


— So 


the knob. 

11, Turn che RFG control fully clockwise. Power is 
now applied to the receiver. Allow at least two 
minutes for the tubes to reach operating temperature 
before proceeding. Set the AFG control to provide 
the desired audio level, 

12. Rotate the TUNING control until che desired 
signal is located. Adjust the TUNING control very 
carefully for maximum S-Meter reading. 

13. Turn the ANT TRIM and PHASING controls to 
obtata maximum S-Meter reading. These controls may 
be set, in the absence of a signal, by adjusting chem 
to obtain a peak in the background noise. 

14. Set the AFG control to produce the desired 
listening level. 

L532 
the desired audio response. 


Turn the TONE contro) to a position piving 


16, Yo shut down the receiver, turn the RFG control 
fully counterclockwise. 

The AFG control should be used in all cases to 
adjust the audio ourpuc tevel. The RFG contro! 
setting may require readjustment for true S-Meter 
readings. Refer to paragraph 3-5, 

Various types of interference which may be encoun- 
tered due to adverse receiving conditions can be 
minimized by adjusting the following controls in the 
manner described, 

NOISE LIMITER ~— When an AM signal is accom- 
panied by static peaks or noise pulses of high inten- 
sity and short duration, the best signal-to-noise 
ratio will be obtained by turning On the ANL control. 
In general, it will be found chat turning this control 
just far enough to actuate the switch will effectively 
caused by noise 
pulses. In cases where the noise pulses are ex- 


minimize interference external 
tremely pronounced, a higher degree of noise sup- 
pression will be realized by advancing the ANL 
control. Advancing the control fully clockwise will 
introduce some audio clipping. This is an inherent 
characteristic of all noise limiters and the operator 
must choose the setting which, under severe con- 
ditions, will produce best readability. 

TONE CONTROL —- The TONE control can be used 
to adjust the upper and lower cut-off frequencies of 
the audio amplifier. 

IF SELECTIVITY — The NC-300 incorporates two 
separate means of adjusting its selectivity char- 
acteristics (IF and SELECT controls). This para- 
graph deals with the IF control. For normal phone 
reception, the IF switch will satisfy narrow band- 
width requirements in position | (8 kc) or position 2 
(3.5 ke). The 500-cycle position (3) is too narrow 
and should not be used for phone signals. 

CRYSTAL FILTER SELECTIVITY AND PHASING 

— The increased selectivity afforded by the crystal 
filter will frequently prove useful for phone reception, 
Position 1 of the SELECT control will probably 


prove most useful, In this position, the PHASING 
control becomes operative. By careful adjustment 
of the PHASING control the unwanted signal can 
usually be reduced sufficiently co permit copying 
the desired signal. Experience in the use of the IF, 
SELECT and PHASING controls 
indicate various combinations of settings that best 


will ultimately 
suit the varying operating conditions encountered. 
3-3, CW RECEPTION 


The initial adjustment of the receiver controls for 
CW ceception is the same as given in Section 3~2 
with the following exceptions. Set the MODE switch 
at CW. Set the CWO control at its mid-scale position, 
Rotate the AFG control clockwise until the switch ts 
actuated. Then rotate clockwise approximately to 
mid-position, 

The audio level of the receiver should be adjusted 
by means of the RFG control. Strong CW signals 
cannot block the IF circuits bur will resule in an 
unnecessarily high background noise level. Always 
keep the RFG control below che point where this 
condition occurs. 

lf shore-duration pulse interference (ignition etc.) 
is encountered, the noise reduction feature of the IF 
limiter circuits may be utilized to good advantage. 
Advance the REG control and retard che AFG control 
until limiting occurs. This limiting takes place in 
the last IF stage and, because of the extcemely 
fast time constants, the limiting action is similar to 
that encountered in FM recetvers. 

For CW reception, the IF control may also be used 
in its sharpest position (3). [ct is important to remem- 
ber, however, that the IF passband tn this position 
is only 500 cycles wide so chat the receiver tuning 
and CWO tuning must be adjusted very slowly and 
carefully. The crystal filter must be off when this 
sharpest setting is used. 

For the reception of CW signals the action of the 
crystal filter is similar to that for phone reception 
except that full use of the sharp selectivity position 
may be used without the loss of intelligibility ex- 
perienced in phone reception. When maximum selec- 
tivity is used (SELECT switch at position 3), care 
must be used in tuning. When the receiver is slowly 
tuned across the carrier of the received signal, the 
beat note produced will be very sharply peaked in 
output at a particular audio pitch. This peak in 
response indicates the correct receiver dial setting. 
The setting of the CWO control must be such that 
the beat-note peak is well within the audible range 
so that the receiver peak response may be readily 
observed. After the receiver has been correctly tuned, 
the pitch of che beat-note peak may be adjusted 
by means of the CWO control to provide an audio 
tone which is pleasing to copy or coincides with 


any response peaks in che speaker or headphones. 
Under these conditions the receiver will exhibrt pro- 
nounced single-signal properties which may be 
demonstrated by tuning the receiver to the other 
side of zero-beat so that the pitch is the same as 
before and observe the marked reduction in oucput. 
This latter dial setting is not recommended for use 
other than to demonstrate the single-signal properties 
of the receiver. With the receiver tuned to crystal peak 
an interfering signal may be attenuated by proper 
setting of the PHASING control since this control 
has little effect on the desired signal. 

As in phone operation, combinations of control 
settings may be selected to suit varying requirements 
except that it must be remembered thar the crystal 
filter cannot be used with IF switch at posiuon 3, It 
is possible, by means of judicious manipulation of 
these controls, to copy signals which would be com- 
pletely unreadable on receivers which do not incor- 
porate these features. 

An important aid to CW operation of the amateur 
station has been included tn the NC-300. It is fre- 
quently desirable for the operator to monitor his own 
transmitted signal while sending CW. To accomplish 
this, two gain conrols adjusted for two different 
signal levels are necessary, The additional control 
may be mounted on the station control panel adjacent 
to the transmitter controls or at any other convenient 
location. Connect the conrrol as shown on Figure 2. 

Adjust the external control to receive the incoming 
signal at the desired level and adjust the RFG 
control of the NC-300 for comfortable monitoring 
level. When using an external RF gain concol the 
XMT-REC switch must be left at the REC position 
at all times. 


34, SINGLE-SIDEBAND OPERATION 


Provision has been made in the NC-300 for the 
reception of single-sideband transmissions. The low 
IF frequency (80-kc) involved, and the oscillator 
circuit design provide an extremely stable oscil- 
lator with a high equivalent level of injection. Make 
the initial adjustments as in paragraph 3-3 of this 
section. While tuning, set the MODE switch ar AM 
until the SSB signal is located then switch to SSB. 
Set the CWO control to receive the SSB signal. Posi- 
tion Lis used for lower sideband reception on the 160, 
80 and 40-meter bands, position 2 for upper sideband 
signals on these bands. The sidebands are reversed 
on the 20, 15, 11 and 10-mecer bands. Optimum 
reception is obtained by careful adjustment of the 
CWO control abour this previous setting. The selec- 
tivity controls may be set at the positions which 
provide the maximum readability under a particular 
set of receiving conditions. For single-sideband 
reception, the widest bandpass offers no particular 
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advantage, and interference elimination will probably 
be the criterion for choice of bandwidth settings. 
Normally, IF switch position 2 would be used, Reduc- 
tion in background noise is best effected by adjust- 
ment of the RFG condol. 


3-5. MEASUREMENT OF SIGNAL STRENGTH 


The strength of a received signal, as indicated 
by the S-Meter, will be correct only when the receiver 
is properly adjusted, Atmospheric noise levels will 
differ in different localities. An S-Meter does not 
have the ability to recognize the difference between 
this noise level and an actual signal, By adhering to 
the following instructions, this problem is overcome 
and accurate S-Meter readings will result. 

I. Set the RFG control fully clockwise and the 
MODE switch at AM. 

2. Set the SELECT switch at OFF. 

3. Tune the receiver t a band setting where no 
signal is heard so that the S-Meter is reading back- 
ground notse. 

4. Set the RFG control so thar the meter reads half- 
way between 0 and S-1. 


5. Tune in the desired signal. The SMeter will 
indicate the strength of the received signal in S-Units 
from 1 to 9 or in decibels above the S-9 level from zero 
to 40 db. These readings will remain accurate until 
the RFG control is moved or the receiver is switched 
to a different band. 

The S-Meter ciccuit compensator requires adjust- 
ment only when it is impossible to obtain a zero read- 
ing with no antenna connected and the RFG control 
turned fully counterclockwise. See Section 4-5 for 
adjustment procedure. 

Design of the S-Meter actuating circuit is such that 
a signal stronger than 60 db above $9 cannot cause 
the meter pointer to come into violent contact with its 
stop pin thus preventing possible bending of the meter 
pointer, 

Measurements of the signal strength of CW signals 
cannot be made with the MODE switch in the CW 
position, 

With the AC switch on the RFG conrrol ser at OFF, 
or when the MODE switch is on CW, the S-Meter 
pointer will return to its mechanical zero located on 
the right hand or GO-db end of the meter. 


SECTION 4. MAINTENANCE DATA 


4-1. GENERAL 


All circuits in the NC-300 receiver are carefully 
aligned before shipment using high-precision lab- 
oratory equipment to insure high accuracy, The 
quality of components used, together with careful 
design, makes any realignment unnecessary unless 
the receiver is tampered with, or certain part or 
tube replacements have been made. In no case should 
realignment be attempted unless conclusive tests 
indicate that such realignment is required, Even 
then it must be remembered that the NC-300 is a 
highly specialized instrument and should not be 
serviced or realigned by any individual who does 
not have a complete understanding of the functioning 
of the equipment and who has not had previous 
experience adjusting receivers of this type. In addi- 
tion, because of the calibration accuracy and extreme 
bandspread of the NC-300 it is mandatory that ade- 
quate test equipment be used. 


Complete alignment of the receiver can be divided 
int three steps as follows: 

(a) IF Amplifier and CWO Alignment. 

(b) Second Conversion and Crystal Filter Alignment. 

(c) RF Amplifier. 


All circuits must be mined in the above order when 
complete alignment is required. All alignment adjust- 
ments and controls are shown on Figures G and 7, 


4-2. IF AMPLIFIER AND CWO ALIGNMENT 


The second intermediate frequency of the NC-300 
must be aligned at exactly 80 kc. The signal genera- 
tor used must be capable of being set at this fre- 
quency with precise accuracy. The IF transformers 
are tuned by means of adjustable Ferrite cores, 
These adjustments are located on Figure 7. 

The IF alignment procedure is as follows: 

(L) Distegard the Band switch serting. 

(2) Connect the output lead of the signal generator 
to pin 7 of V3, the 6BE6 2nd converter tube and 
connect the ground lead to chassis. Use a generator 
output connection which may be attenuated. 


(3) Set the MODE switch at AM, 

(4) Set the IF switch at position 3. 

(S) Set the RFG control at its maximum clockwise 
position, 

(6) Set the XMT-REC switch at REC. 

(7) Turn che modulation of the signal generator off 
and set the frequency of the generator at EXACTLY 
80 ke. Increase or decrease the generator output 
until the S-Meter of the receiver indicates S-5. 

(8) Adjuse L13, L12, L10, L9, L7 and L5 in that 
sequence to produce maximum S-Meter reading. Each 
time a maximum is dbtained for any one adjustment 
reduce the generator output to regain the S-5 reading. 
Failure to reduce the generator output may result 
in an overload condition and subsequent incorrect 
alignment. When the above procedure is followed, 
it is not necessary to disable the second oscillatwr 
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or AVC, Spurious signals from this source will only 
appear if the input from the generator is too high. 

(9) To set the CW oscillator plug tn headphones or 
connect a loudspeaker, set the MODE switeh at CW 
and the CWO knob 3/4 of a division (knob marking) 
clockwise from center. 

(10) Adjust L16 for zero beat, 


4-3, SECOND CONVERSION AND 
CRYSTAL FILTER ALIGNMENT 


The first IF frequency of che NC-300 is 2215 ke 
+3 ke. The exact frequency is determined by the 
tolerance of the crystal in the crystal filcer. For 
this reason the exact setting of the signal generator 
will be determined by the cryscal peak frequency. The 
following alignment procedure must be used. 

{1} Sec the BAND switch at 80 meters. 

(2) Move the output lead of the signal generator 
to connect to the stator of the firse mixer tuning 
capacitor (center section of the main tuning capact- 
tor). The ground lead may be connected to the 
capacitor frame. 

(3) Ser the IF congol at position |. 

(4) See the SELECT control ar position 3. 

(5) Set the PHASING control at its center. 

(G) Tune che signal generator slowly from 2212 to 
2218 ke observing the S-Meter closely. The crystal 
peak will be evidenced by a sharp upward swing of 
the S-Meter pointer. Carefully set the signal generator 
at the exact peak of the crystal frequency and leave 
it at chat setting. 

(7) Set the SELECT control ae OFF and the IF con- 
trol at position 2, 

(8) Align the 2215 kc IF stage and crystal filter by 
first adjusting LG, This its the second conversion 
oscillator tuned circuit and must be tuned very slowly 
and carefully. The oscillawr must operate 80kc above 
the firse intermediate frequency. If two peaks are 
noted, use the peak which occurs with the adjusting 
screw most nearly withdrawn, The peak will be 
evidenced by a pronounced imcrease in the S-Meter 
reading. 

(9) Set che signal generator 2 kc either side of the 
crystal frequency noted in step (6). Set the SELECT 
switch at position 1 and adjuse 14 for maximum 
ouput, To check thts adjusonent move the SELECT 
switch to 2 and then to 3, the bandpass should 
increase in sharpness at each position as noted by 
listening to background noise. 

(10} Return the signal generator to the exact crystal 
frequency and set the SELECT switch at OFF. 
Adjust C16 for maximum output. 

(11) Adjust T4 and L2A for maximum S-Meter deflec- 
tion. Keep the output of the generator low enough to 
give maximum readings of approximately $5. 

(12) Set the signa] generator exactly 160 kc higher 


than the setting determined in step 6. Increase the 
generator output to obtain an SMeter reading of S5. 
Tune L2B for minimum meter reading. Return the 
generator frequency and output to their previous 
settings. Tune L2A for maximum. Repeat adjustment 
of L.2B and L2A as described above unttl true maxi- 
mum and minimum are achieved. 

(13) Disconnect the signal generator and keep 
SELECT control ac off. Rotate the PLIASING control 
to obtain maximum background noise. The control 
should now be at its exact center position or 180 
degrees diametrically opposite. if this is nor the 
condition, set the conuol on center and adjust T4 
for maximum background noise. 

(14) The following two checks may be performed 
to prove that the second conversion oscillator is in 
cocrect alignment, 

(15) See the MODE switch at CW, the SELECT 
switch at OFF, the PHASING contro] at center 
position, and the IF switch at position 3. Rotate the 
CWO knob about its center and listen to the back- 
ground noise. Two peaks in noise with a null between 
will be heard, The oull should occur with the CWO 
knob set3/4of a knob division clockwise from center. 
lf this is noe the case, place the CWO knob at this 
setting and adjust L1G to cbrain che null. 

(16)Sec the IF switch at posinon 2 and the SELECT 
switch at 3. The null should occur with che, CWO 
knob at its centec setting. Set the SELECT switch at 
OFF. The aulf should again appear at the CWO knob 
center setting. If this is noc the case, set the CWO 
knob at center and adjust L6 to obtain the null. 


4-4. RF AMPLIFIER 


One of the outstanding features of the NC-300 
is its accuracy of calibration, In order to maintain. 
this precision, the signal source used for front-end 
alignment must have the accuracy of precision crys- 
tals. A secondary standard (crystal controlled) will 
suffice, or the XCU-300 Crystal Calibrator may be 
used. Either of these last-mentioned units may be 
used in conjunction with a standard signal generator 
to insure calibration accuracy. 

Owing to the restricted frequency coverage of the 
receiver and the fimits of the various alignment 
adjusanents it is mot necessary to move the signal 
generator from point to point. Connect the signal 
generator to the antenna terminals using a 1/2 watt 
resistor of approximately 300 ohms between the hot 
lead and the antenna terminal. The generator may 
remain connected cto this poinc for the remaining 
alignment adjustments. Leave che modulation of the 
generator shut off and proceed as follows: 

(1) Set the CAL-SET contro! to position the hairline 
in the center of the diamond-shaped cutout. 

(2) Set the BAND switch according to the Alignment 
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ALIGNMENT CHART 


ADJUST ADJUST 
SIGNAL SET TO RECEIVE ADJUST FOR 
SOURCE TO: | RECEIVER To: | TEST SIGNAL | MAXIMUM OUTPUT 


C68A 


Repeat steps 1, 3 and 
4 if necessary 


C68B 


Repear steps 1, 3 and 
4 if necessary 


C68C 


Repeat steps 1, 3 and 
4 if necessary 
14.4 mc 
14.2 mc 14.2 mc Cé68D 
14.0 mc 14.0 mc 


14.4 me 14.4 mc Repeat steps 1, 3 and 
4 if necessar 


C69A 


Repeat steps 1, 3 and 
4 if necessar 


27.5 mc 

27.0 mc C69B 

26.5 mc 

27.5 mc Repeat steps 1, 3 and 
4 if necessar 


29.7 mc 

29.0 mc C69C 

28 mc 

29.7 mc Repeat steps I, 3 and 
4 if necessar 


Cé69D 


Repeat steps 1, 3 and 
4 if necessary 


-13- 


Chart. 

(3) Set che MODE switch at AM. 

(4) Sec the SELECT switch at OFF, 

(5) Sec che [IF control at position 3. 

(G6) Sec the REG control fully clockwise. 

The S-Meter of che receiver will be used as the 
indicating instrument for the ensuing procedures 
and, at afl times, the output of the signal generator 
must be adjusted to produce an S-Meter reading of 
approxunately 5 S-Units. When the XCU-300 ts used, 
the RFG control can be used to regulate the signal 
strength, 

Make all adjustments in the order set forth in the 
following Alignment Chart. The trimmer capacitors 
and inductance trimmers are located on Figures 6 
and 7. The inductance adjustments are made by 
moving the small loop of wire inside the oscillator 
coil forms, using an insulated alignment tool or a 
small diameter bakelite rod. Because of the 2215-kc 
firse IF frequency and the limited range of the trim- 
mers, images will not be readable on the NC-300 
so no special precautions need be taken in this 


repard, 
4-5, S>METER ADJUSTMENT 


The S-Mecter balancing resistor R44 is used to 
obtain a zero meter reading in the absence of signal 
input to the receiver. To make this adjustment set 
Set the RFG control just 
far enough in the clockwise direction to trip the AC 
switch. See the MODE switch at AM. Set the AFG 
control fully counterclockwise so that the RF gain 


the controls as follows: 


switch is actuated, Ground both A terminals of the 
Antenna terminal strip to the chassis, Adjust the 
S-Merer balancing resistor R44 to produce a zero read- 
ing on the S-Meter. This ts a screwdriver adjustment 


located on top of the chassis. 
4—6. MEXER IMAGE TRAP ADJUSTMENT 


[The mixer tmage trap should ordinarily not require 


readjustment. lf readjustment does become necessary 
due co replacement of L18 or C86, or tnadverrent 
maladjustment of these components, proceed as 
follows: 

(1) Set the Band switch at the 20 meter band and 
the dial at 14.1 mcs. 

{2) Connect a signal generator as outlined in par. 
4-4, Tune the penerator to 9670 kc:and adjusc the 


output to produce an audible audio output. 


(3) Tune (8G for minimum output. 
4-7. VOLTAGE DATA 


The voltage measurements on Figure $ will facili- 
tate any seevicing which might be required on the 
NC-300. 


4-8. DIAL CORD STRINGING 


In the event of breakage of the dial scale actuating 
cord or the dial pointer cord, the instructions shown 
on Figure 9 should be studied with care before 
attempting replacement, Failure to carry out these 
instructions correctly will result in incorrect tndica- 
tions of band setting and frequency. The dial scale 
in view at the front panel MUST correspond to the 
frequency range being cuned, 


4-9. TUBE REPLACEMENT 


Tubes which become weak or defective should be 
replaced. In the case of the 4H4C current regulamr, 
a type 6V6 may be used as a temporary substitute. 
This substitution will sacrifice the current regu- 
lating qualities provided by the 4H4C but will keep 


the receiver operative. Type 4H4C regulators are not 
generally available at most supply houses. A replace- 
ment can be obtained from National Co. or any 
National Co, authorized service station. A type 
4H will not provide the required regulating action. 
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Figure 5. Tube Socket Voltages 
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Figure 8. Resistor and Miscellaneous Component Locations, Bottom View 
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Figure 9. Cord Stringing Guide 


Ceramic: 
Ceramic: 
Ceramic: 
Ceramic: 
Ceramic: 
Mica: 470 mmf 
Ceramic: 
Ceramic: 
Ceramic: 
Ceramic: 
Ceramic: 
Ceramic: 
Ceramic: 
Mica Variable: 5-20 mmf; 
part of CF! 

Ceramic: 
Ceramic: 


Air Variable: 3 sections 

7.4-40.3 mmf, part of Cl 

7.4-40,3 mmf, part of Cl 

14.4-80.7 mmf, part of Cl 
Air Variable: 3-50 mmf 


100 mmf 
0.01 mfd +100% 
0.01 mfd +100%, 
100 mmf 
0.01 mfd +100%, 


0.01 mfd +L00%, 
0.01 mfd +100%, 


49 mmf 


62 mmf 
1 mmf +20% 
39 mmf 
6.8 mmf £5% 


5 mmf i:20% 


.O1 mfd +100% -0% 
Differential, Air: 25 mmf, 
part of CF] 

C20 Ceramic: 3 mmf +0.25 mmf 
C25 Ceramic: 
22 Mica: 120 mmf 45% 

C23 Mica: 150 mmf +5% 

C24 Ceramic: 5 mmf +20% 

25 Ceramic: 3 mmf 40,25 mmf 
Ceramic: 0.01 mfd +100%, -0% 
Ceramic: 100 mmf +5% 
Paper: 0.047 mfd £20% 
Mica: 9&0 mmf 12%, 
Mica: 3,600 mmf +2%, 
300 vdcw 

Ceramic: 0.01 mfd +100%, -0% 
Paper: 0.047 mfd +20%, 
400 vdew 

Ceramic: 5 mmf 420% 
Mica: 150 mmf +5% 

Mica: 150 mmf 45% 

Mica: 1,000 mmf +2%, 
300 vdew 

Mica: 3,600 mmf +2%, 
300 vdcw 

Paper: 0,047 mfd 120%, 
400 vdew 

Paper: 0.047 mfd 120% 
400 vdcew 

Paper: 0.1 mfd, 400 vdew 


39 mmf 


300 vdew 
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A1L2502 
D825C-304 
{| K946-2 
K946-2 
N825C-304 
K946-2 
J665-56 
K946-2 
K946-2 
D825D-455 
W825 D-472 
1D825D-470 
D825D-455 
198251)-475 
A12312 


D825D-401 
K946-2 
BL2510 


D8251-499 
D8250-455 
]665-34 
1665-37 
D825D-401 
D825D-449 
K946-2 
D825C-342 
2693-28 
J666-67 
]666-66 


K946-2 
Q693-28 


D825D-401 
1665-37 
]665-37 
1666-69 


1666-66 


Q693-28 


Q693-28 


Q693-34 


PARTS LIST 


CAPACITORS 


CAPACITORS (CONT'D) 


C41 Ceramic: 0.01 mfd +100%, 0% | K946-2 

C42 Mica: 220 mmf +20% J665-44 

C43 Mica: 150 mmf 45% J665-37 

C44 Mica: 150 mmf 15% J665+37 

C45 Mica: 1,000 mmf +2%, 666-69 
300 vdcw 

C46 | Mica: 2,700 mmf 15%, J 666-28 
500 vdcew 

C47 Ceramic: 240 mmf +2%, A14157 
300 vdcew 

(248 Ceramic: 12 mmf 15% CC20UJ 120J 

C49 Ceramic: 15 mmf D825D-467 

(750 Mica: 470 mmf 665-56 

C51- | Ceramic: 0.01 mfd +100%, 0% | K946-2 

C52 Ait Vartable: 12-100 mmf A12501 

C53 Mica: 470 mmf 3665-56 

C54 Ceramic: 100 mmf D825C-304 

as Ceramic: 5 mmf D8251D-401 

C56 | Paper: 0.01 mfd +20%, Q693-19 
400 vdew 

Coy Ceramic: 47 mmf D8 251-466 

C58 Paper: 0.01 mfd +20%, Q69 3-19 
400 vdew 

C59 | Paper: 0.001 mfd +20%, Q693-1 
400 vdew 

C60 Paper: 0.01 mfd 120%, Q693-19 
400 vdew 

C61 Paper: 0,47 mfd 420%, Q693-B9 
150 vdew 

C62 Elecaolytic: 40-40-20 mfd, A13183 
250 vdew 

C63 Mica: 0.00£ mfd, 1,000 vdew J667-50 

C64 Ceramic: 5 mmf D825D-401 

C65 Mica: 0.001 mfd, 1,000 vdew J667-50 

C66 Mica: 0.001 mfd, 1,000 vdew | J667-50 

C67 Ceramic: 0.01 mfd +100%, -0% | K946-2 

COB | Mica Variable: 4 sections, A12493 
each §-80 mmf 

C68A | Parr of C68 

C68B | Part of C68 

CO68C | Part of C68 

C68D | Pare of C68 

C69 Mica Variable: 4 sections, AL2493 
each 2.2-40 mmf 

CO9A | Part of C69 

C69B | Part of C69 

C69C | Part of C69 

C69D | Part of C69 

C70 Air Vartable: 2.8-19.7 mmf A12744 

C71 Aic Variable: 2.8-19.7 mmf A12744 

C72 Airc Variable: 2.8-19.7 mmf A12744 


PARTS LIST (CONT'D) 


CAPACITORS (CONT’() RESISTORS (CONT'D) 


Ait Vartable: 2.8-19.7 ssint AE2744 Fixed: | megohr j369-61 
Ai Vartable: 2.6-19.7 mmf A12744 Fixed: 1 megohm J569-61 
Aic Variable: 2.8-19.7 mmf Al2744 Fixed: 27,000 ohms J 569-42 
Aie Variable: 2.8-19.7 ramf A12744 Fixed: 100,000 ohms J569-49 
‘Air Variable: 2.8-19.7 mmf Al12744 Fixed: 100 ohms ] 569-13 
Paper: 0,047 mfd +20%, Q693-28 Fixed: 10,000 ohms J 569-37 
400 vdew Fixed: 10,000 ohms J 369-37 


Paper: 0.022 mfd, 400 vdcw | Q693-23 Fixed, Wire-Wound: 1,800 1959-26 
Paper: 0.022 mfd, 400 vdew 0693-23 ohms +5%, 5 watts 

Paper: 0.022 mfd, 400 vdew QG6Y3+23 Fixed: 39,000 ohms, 2 watts | J$72-44 
Ceramic: 100 mmf 5% DB25C.-342 Variable, Wire-Wound: A13598 


Paper: 0.001 mfd +20%, Q693-I 10,000 ohms 

400 vdew Fixed: 68,000 ohms J 569-47 

Ceramic: 0.005 mfd+1002%,-0%| K946-1 Fixed: 100,000 ohms ]569-49 

Ceramic: 15 mmf 118251467 Fixed: 68,000 ohms ]$69-47 

Mica, Variable: 3,5-35 mmf | Al2312 Fixed: +500 ofms 3777 |} 360503 

Paper: .22 mf 400 vdew (0693-40 Fixed: 270,000 ohms J 5369-54 
+10% tolerance, 500 voles working on all capacitors OL. welt nd 


uniess otherwise noted, 


* RESISTORS 


1,000 ohms 
Fixed: 3,300 ohms 
Variable: 500,000 ohmstwith 


} 569-31 
A13596 


1/2 watt (value individually 
chosen co meet requirements 


of each receiver) 


. Resistors see Page 22 


Fixed: 1 megohm }569-61 ePeTisvircn 7) 

Fixed: 33 ohms }569-7 Fined Umecehen 1569-61 
Fixed: 330 ohms 1569-19 Bigeds 27) O00 ohms 1569-54 
Fixed: tUy pune pearl? Fixed: 470,000 ohms 1569-57 
Fixed: 47,000 ohms § 569-45 Fixed: 470,000 ohms 1369-57 
Fixedg20,.00 obs J909> Variable: 1 megohm (with ALI697 
Fixed: 470 ohms J 569-21 EPO switch oa) 

Fixed: 68,000 ohms J 569-47 Pied: 220 chet? ware 1872-17 
Fixed: 100 ohms 3569-13 Eigcd 100 chart 1569-83 
Fixed: 100,000 chms J569-49 Fixed: 10,000 ohms 1569-37 
Fixed; 22,000 ohms ]$69-41 Fixed: 470,000 ohms 1569-57 
Fixed: 2,200 ohms [569-29 Fixed: 10,000 ohms 1569-37 
Fixed: 220 ohms +5% J569-108 Fixed: 4.30hms tS, watt K098-48 
Fixed: 1,500 ohms 45% 1569-87 Fixed: 4.7 megohms ]569-69 
Fixed: 12,000 ohms J569-38 Fixed: 10,000 ohms } 569-37 
Fixed: 1 megobm $569-61 ined: "1 0raline 56041 
Fixed: 330-1200 ohms +10%, | §569- 


Resistors 10% tolerance 1/2 watt except as noted, 


MISCELLANEOUS 


Crystal Filter Assembly 


C2721 


Fixed: 1 megohm 569-61 
Fixed: 1 megohm J369-61 Knob: ANL Bi1800 
Fixed: 1,000 ohms +5% J 569-139 Knob: ee BE1801 
Fixed: 330 ohms +5% } 569-140 Knob: IF B11802 
Fixed: 560 ohms J 569-22 Knob: Zero A1L1969 
Fixed: 2,200 ohms J 569-29 pee pie B11804 
Fixed: 1 megohm J569-61 Knob: AFG B11805 
Fixed: 1,200 ohms +5% 569-79 Knob: Aatenna Trimmer B11803 
Fixed: 56 ohms +5% 569-141 Knob: OF F-CAL ALL969 
Var: 100,000 ohms incl S6 Alg597 Knob: Band Switch A11917 


Knob: Main Tuning 
Knob: Mode 

Knob: Selectivity 
Knob: Phasing 
Knob: RIG 

Fuse: 2 amps, 250 v 
Lamp, S Meter: type 47 
Lamp, Dial: type 47 
Lamp, Dial: type 47 
lamp, Dial: ctype 47 
Phones Jack 
Converter Input J ack 


RE Choke: 41 miceohenrtes 
Inductor, Variable iron core; 
T3 primary; part of T3 
Inductor, variable iron core; 
T3 secondary; part of T3 
Not used 

induccor, variable iron core, 
2215 kc; pare of CFL 
Inductor, variable iron core, 
80 ke 

induccor, variable iron core, 
2295 kc; part of T5 
inductor, variable icon core, 
B80 ke 

Not used 

Inductor, variable iron core, 
80 ke 

{nductor, variable iror, core, 
80 ke 

Not used 

Inductor, variable iron core, 
80 ke 

{nductor, variable iron core, 
80 ke 

Not used 

RF Choke; 750 microhenries 
Inductor, variable iron core, 
80 ke; part of T6 

Not Used 


{nductor 
S Meter: 0-1 ma, illuminated 
Dial Assembly 

Calibrated Dial 

Dial Mounting Drum 

Dial Pointer 

Dial Cord Assembly 

Dial Drum Cord Assembly 
A.C, Power Cord and Plug 


PARTS LIST (CONT'D) 


MISCELLANEOUS (CONT'D) 


B13599 
11916 
B11808 
811807 
B11806 
F 135-4 
Al2285 
A12285 
Al2285 
A12285 
Al2241 
ALLO9S 
B1l4a904 


B16653 
12323 
C12ZAa3 
C11564 
11756 
A11814 
A11966 
B13000 
Al2612 


eile 


MISCELLANEOUS (CONT'D) 


Band Switch: 8 wafers, 

13 poles, 8 posittons 
Wafer: 2 poles, 8 positions 
Wafer: 2 poles, 8 positions 
Wafer: Ll pole, 8 positions 
Wafer: 1 pole, 8 positions 
Wafer: 1 pole, 8 positions 
Wafer: 2 poles, 8 positions 
Wafer: 2 poles, 8 positions 
Wafer: 2 poles, 8 positions 
Calibrate Switch: 1 wafer, 
| pole, 2 positions 

Rb, Gato Switch: SPDT; 
mounted on R51 
Selectivity Switch: 1 wafer, 
2 poles, 4 positions 

[.[. Selecetvity Switch: 3 
wafers, 12 poles, 3 positions 
Wafer: 4 poles, 3 positions 
Wafer: 4 poles, 3 positions 
Wafer: 4 poles, 3 positions 
Limiter Switch: SPDT; 
mounted an R27 

Tone Switch: SPST; 
mounted on R46 

Mode Switch: 1 wafer 

A.C. Switch: SPST; 
mounted on R37 

Xmic-Rec Switch: DPDT 
coggle 

Power Transformer: primary 
115 voirs 50/60 cycles 
Audio Oucput Transformer 
{.F. Transformer: 2215 kc 
Crystal Filter Transformer: 
pare of CF 1 

2nd Oscillator Transformer 
CWO Transformer 

Anteana Transformer: 160 
meter band 

Ise Mtexer Transformer: 160 
meter band 

Ise Oscillator Transformer: 
160 meter band © 

Antenna Transformer: 80 
meter band 

Est Mixer Transformer: 

BO meter band 

lst Oscillator Transformer: 
86 meter band 


Antenna Transformer: 
40 meter band 


12376 
512373 
Bi12372 
e257 2 
B12372 
1312373 
B12374 
B12378 
A12602 


12511 


BL2577 
BL2577 
B12877 


B1237% 


413663 
BL3647 
AL3GL5 
BE2465 
BI2562 
BL2649 
B12650 
Bt5294 
B15294 
B14906 
B15295 
B15296 


B14909 


B15297 


Symbol 


T14 lst Mixer Transformer: 

40 meter band 

lst Oscillaror Transformer: 
40 meter band 

Antenna Trcansformet: 

20 meter band 

lst Mixer Transformer: 

20 meter band 

ist Oscillator Transformer: 
20 meter band 

Antenna [Tcansformer: 

15 meter band 

lise Mixer Transformer: 

15 merer baad 

Ise Oscillator Transformer: 


las 


TIG 


Tl? 


15 meter band 

Anteona Transformer: 

11 meter band 

lst Mixer Transformer: 

Ll mecer band 

tst Oscillator Transformer: 
Li meter band 

Antenna Transformer: 

LO meter band 

lsc Mixer Transformer: 

10 meter band 

lst Oscillator Transformer: 
LO meter band 

Antenna Transformer: 

X band 

lst Mixer Transformer: 

X band 


X band 
Antenna Terminal Board 
Speaker Terminal Board 
Relay Terminal Board 
Standby-Mute Terminal 
Board 

Tube: cype 6BZ6 

Tube: type GBA7 

Tube: type GBEG 

Tube: type 6BJ6 

Tube: type GBJ6 

Tube: type GALS 

Tube: type GAHG 

Tube: type GBEG 

Tube: type L2AT7 
Tube: type GAQ5 

Tube: type OB2 


MISCELI.ANE OUS (CONT'D) 


lst Oscillator Transformer: 


PARTS LIST (CONT’D) 


BL5298 


B14908 


Br5300 


B15299 


814910 


B15302 


B15301 


B14905 


B15304 


Bi5303 


B14907 


BL5305 


B15306 


B14812 


BI5307 


B15308 


B14911 


Al12617 
A12616 
A12615 
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Description Narco Type 


MISCELLANEOUS (CONT'D) 


Tube: type SY3 

Tube: type 4H4-C 
Crystal Calibrator Socker 
Accessory Socket 

S Meter lamp Socket 
Dial Light Sockee 
Dial Light Socket 
Dial Light Socket 
Fuseholder 

Crystal Unie: 2215 ke; 
part of CFl 


A12831 
AL2831 
A12284 
Ali721 
Al1721 
Al1721 
A12613 
A1l2704 


RESISTORS (CONT’D) 


Fixed; 100,000 ohms +i0%, 
1/2 watt 

Fixed, Wire-Wound: 330 ohms {174361 
+10%, 10 watts 

Fixed: 2.2 ohms +10%, 1 watt |K098-24 


J569-49 


Miebe MIXER OSCILLATOR METERS 
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INSTRUCTIONS 
FOR THE 
NATIONAL XCU-300 
CRYSTAL CALIBRATOR UNIT 


GENERAL 


The type XCU-300 Crystal Calibrator Unite is 
designed expressly for use within NC-300 receivers. 
it utilizes an electron-coupled crystal oscillator 
circuit. The calibrator provides crystal-controlled 
marker frequencies of 100 kilocycles. When plugged 
iam the Crystal Calibrator Socket, X1, the XCU 
output is coupled to the RF amplifier input circuit. 
Selection of the [00 kilocycle crystal-controlled 
signal is made possible by the front-panel mounted 
OF F-CAL switch on the receiver. 


INSTALLATION 


The XCU-300 Crystal Calibrator is installed in the 
NC-300 receiver by plugging the unit int the Crystal 
Calibrator Socket, Xl, on top of the chassis. 


=25— 


OPERATION 


The XCU-300 Ceystal Calibrator provides a means 
of checking the accuracy of the frequency calibration 
of the receiver. The front-panel mounted Calibrate 
switch marked OFF-CAL connects B-plus co the 
Calibrator instantaneous To check 
calibration accuracy the desired marker 
signal with the MODE switch set at CW and zero 
beat the receiver If the 
slide-rule dial does not cead accurately correction 
should be made by adjusting the front-panel mounted 
CAL-SET control, Only a slight adjustment of the 
CAL-SET control should be necessary. [f calibration 
is far off, the RF coils associated with the band 
being checked probably 
reference should be made to Section 4. 
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INSTRUCTIONS 
FOR THE 
NATIONAL XCU-300 
CRYSTAL CALIBRATOR UNIT 


GENERAL 


The type XCU-300 Crystal Calibeator Unie is 
designed expressly for use within NC-300 receivers. 
it utilizes an electron-coupled crystal oscillator 
circuit. The calibrator provides crystal-controlled 
marker frequencies of 100 kilocycles. When plugged 
iam the Crystal Calibrator Socket, X1, the XCU 
output is coupled to the RF amplifier input circuit. 
Selection of the [00 kilocycle crystal-controlled 
signal is made possible by the front-panel mounted 
OFF-CAL switch on the receiver. 


INSTALLATION 


The XCU-300 Crystal Calibrator is installed in the 
NC-300 receiver by plugging the unit int the Crystal 
Calibrator Socket, Xl, on top of the chassis. 


OPERATION 


The XCU-300 Ceystal Calibrator provides a means 
of checking the accuracy of the frequency calibration 
of the receiver. The front-panel mounted Calibrate 
switch marked OFF-CAL connects B-plus co the 
Calibeator for instantaneous service. To check 
calibration accuracy tune in the desired marker 
signal with the MODE switch set at CW and zero 
beat the receiver with the harmonic marker. If che 
slide-rule dial does not cead accurately correction 
should be made by adjusting the front-panel mounted 
CAL-SET control, Only a slight adjustment of the 
CAL-SET control should be necessary. If calibration 
is far off, the RF coils associated with the band 
being checked probably require cealignment and 
reference should be made to Section 4. 
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PARTS LIST 


Ceramic, variable, 6—20 mmf E311-2 


Ceramic, 10 mmf, 500 vdew 1872-1 
Ceramic, 3 mmf, 500 vdcew J695-4 
Ceramic, 220 mmf, 500 vdcew K94G6-24 
5S mh, type R-100 SA: 2608 
Octal K783-1 
Fixed, 4.7 megohms, 1/2 W J 569-69 
Fixed, 470,000 ohms, | W J571-S? 


GAKG 
Quarez, 100 Ke 


A1l6126 
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Figure 11. XCU-300, Schematic Diagram 


SM-—3000-.ER 
9-56 
TES see 


oc AVC, Spurious signals from this source will only 
appear if che imput from the generator is too high. 

(9) To set the CW oscillator plug in headphones or 
connect a loudspeaker, set the MODE switch at CW 
and the CWO knob 3/4 of a division (knob marking) 
clockwise from center, 

(10) Adjust L16 for zero beat, 


4-3, SECOND CONVERSION AND 
CRYSTAL FILTER ALIGNMENT 


The first IF frequency of che NC-300 is 2215 ke 
+3 ke, The exact frequency is determined by the 
tolerance of the crystal in the crystal filcer, For 
this reason the exact setting of the signal penerator 
will be determined by the crystal peak frequency. The 
following alignment procedure must be used. 

{1} Set the BAND switch at 80 meters. 

(2) Move the output lead of the signal generator 
to connect to the stator of the first mixer tuning 
capacitor (center section of the main tuntng Capaci- 
tor). The ground lead may be connected to the 
capacitor frame. 

(3) Ser the IF coneol at position |. 

(4) See the SELECT control at position 3. 

($) Set the PHASING control at its center. 

(G) Tune che signal generator slowly from 2212 to 
2218 ke observing the S-Meter closely. The crystal 
peak will be evidenced by a sharp upward swing of 
the SMeter pointer. Carefully set the signal generator 
at the exact peak of the crystal frequency and leave 
it at chat setting. 

(7) Set the SELECT conerol ac OFF and the IF con- 
trol at position 2, 7“ IS ,4 

(8) Align the 2215 kc IF stage and crystal filter by 
first adjusting LG. This is the second conversion 
oscillator tuned circuit and must be tuned very slowly 
and carefully. The oscillator must operate 80kc above 
the first intermediate frequency. If tao peaks are 
noted, use the peak which occurs with the adjusting 
screw most nearly withdrawn, The peak will be 
evidenced by a pronounced increase in the S-Meter 
reading. 

(9) Set che signal generawr 2 kc etther side of the 
erystal frequency noted in step (6). Set the SELECT 
switch at position 1 and adjuse 1-4 for maximum 
output, To check this adjusoment move the SELECT 
switch to 2 and then to 3, the bandpass should 
increase in sharpness at each position as noted by 
listening to background noise. 

(10} Return the signal generator to the exact crystal 
frequency and set the SELECT switch at OFF. 
Adjust C16 for maximum output. 

(11) Adjust T4 and L2A for maximum S-Meter deflec- 
tion. Keep the output of the generator low enough to 
give maximum readings of approximately S5. 

(12) Set the signal generator exactly 160 kc higher 


~~ } 


cT * } 1 
e): ) | rt 


than the setting determined in step 6. Increase the 
generator output to obtain an SMeter reading of SS. 
Tune £28 for minimum meter reading. Return the 
generator frequency and output to their previous 
settings. Tune L2A for maximum. Repeat adjustment 
of L2B and L2A as described above untth true maxt- 
mum and minimum are achieved. 

(13) Disconnect the signal generator and keep 
SELECT control ac off. Rotate the PHASING control 
to obtain maximum background noise. The control 
should now be at its exact center position or 180 
degrees diametrically opposite. If this ts mor the 
condition, set the conuol on center and adjust T4 
for maximum background noise. 

(14) The following two checks may be performed 
to prove that the second conversion oscillator is in 
cotrect alignment, 

(15) Set the MODE switch at CW, the SELECT 
switch at OFF, the PHASING contro] at center 
position, and the IF switch at position 3. Rotate the 
CWO knob about its center and listen to the back- 
ground noise. Two peaks in noise with a null between 
will be heard. The aull should occur with the CWO 
knob set3/4of a knob division clockwise from center. 
lf this is not the case, place the CWO knob at this 
setting and adjust L1G to obtain the null. 

(16)Sec the IF switch at posinon 2 and the SELECT 
switch at 3. Vhe null should occur with che CWO 
knob at its centec setting. Set the SELECT switch at 
OFF. The null should again appear at the CWO knob 
center setring. If this is not the case, set the CWO 
knob at center and adjust L6 to obtain the null. 


4—4. RF AMPLIFIER 


One of the outstanding features of the NC-300 
is its accuracy of calibration, In ordet to maintain. 
this precision, the signal source used for front-end 
alignment must have the accuracy of precision crys- 
tals. A secondary standard (crystal controlled) will 
suffice, or the XCU-300 Crystal Caltbrator may be 
used. Either of these last-mentioned units may be 
used in conjunction with a standard signal generator 
to insure calibration accuracy. 

Owing to the restricted frequency coverage of the 
receiver and the Limits of the various alignment 
adjusmments it is not necessary to move the signal 
generator from point to point. Connect the signal 
generator to the antenna terminals using a 1/2 waet 
resistor of approximately 300 ohms between the hot 
lead and the antenna terminal. The generator may 
remain connected ro this poine for the remaining 
alignment adjustments. Leave che modulation of the 
generator shut off and proceed as follows: 

(1) Set the CAL-SET control to position the hairline 
ia the center of the diamond-shaped cutout. 

(2) Set the BAND switch according to the Alignment 


-12- 


. “boi, basal File, ? 


; Key toro wat neve Rn 


- grapes col at at a a inh Poa anny) Rawr 


ily salbins te WHE fi mabey tie hercinneyon FA AS. eh, vole Et) 


. | sone ae ant ay heuer all cane ot See 


wt: ceicatk ay ’ 
ate Wy, qrritin sy va. ae . 
DALE quel. qaytit 
enolv ney world 
ver niet ton rene) 


men ea 
| ore wae eens ae: hy dau 
- heennnde hs chaiiad ity hur th ve mt 


4 ad a oboe angen iit 
ewan iy Gh in 7 
Ait! qa Youbriviom? phir Wine, op haw yt Tab ees t ack 
47) ibe a aut » Het hy al ee stoma le vey vane. if 


ei : i Na eae 
ST ae Me ie me 


' ihe 4) Pint aly oak : sae hike a 
Te a | dy PeNephon is Ol BOE. hails anh 


ee PN O08) We ever Rana: Me wT) rom) GP 4), AE hemody @ Cieq; te inne 


My . a a eL. Pee te ae Lah ot Pye Bron: Ms 
Che Mee mee eT ae ee y mr Fh | <n sume OR) ian neg a 


se ai) } rp j i et RA ne " : Ae us “th hwy \ oe an jow sain iied Piss o 13 (Vw: Sava yeni 
fe wes eeu AML ay WEEP yea i wae Doms APE OP CD OPW ME Snr? pit y te é' 


al AW dal ror b, he says i tiv ts lap <4 f a ii Law at “ wala” y +} “gre ve poe ; wy Ay “@ ‘ } i 
fre y ern ae eae ee ee oy oP ~ 4 aol a Lanter aie Fane ; jefe y m \ atic | a | . 
{ i ‘ ges i. Wy cae Pik ut ae a , oe Oe , 7 r A : / ‘ GIaaraT”, ~ * i i ; & vt Nf y 


eves tous Sew Roath: pete aM oid wee) Pek anak; | ai al par ‘th ve on wid 
Ki me On ES eae Mh wie Aa pelsreglh vit om Ce lle T: ha i 

Me prenes) ” pies 3 La 
1 “ae ee r . Vitara ving tan je 
a ee “4 walla } “wa + olge: > oa | 


i. 


A.’ 


f hia i q eee i NI : ; im a 
’ watt Ye, ce spur ” ay f chabel 1h ye spies Tah esi apre Baye ¥ Y bigom 
r aah ge an his ; > hy Ving ort f é was, ide 7 ota TP AVA Dah | 1 aD 90@ hie a) 
a Mie ; i 4¢ i a, ; ' : is ; ee: 
ee Tt ee br ws dil ii ial Mes iOS +ar ae 0 oh hy we ores: eS tie yey. Hugh Ya \hewg! vit 
thu 2 AE f | ¢ Laren sed Do aah r ew oe ; wl ca] ; rar , ; P i Nin 
| é4 | am WARS ; Fes | ‘ pid in Ul i> Whe ). bY a, 
| ‘i oi yh ts a 4 A i ri rs ‘i hy rr eee a | We ; i , , 7 hae ee 
bad is nn a “a tut = : oe ; 4 7 ® Pine i : 
cr ol wil (Sth tapes ie Se ee itt 


' ti Pee yal! as amity Toa with hy 7 " fei ene ivory A: havin he on a2. Su 4 
ei, RAN | i otra ie te ' ‘pan eles ey eh A wei Meee teres | mal pi hon rio 2 


where ttre The ccirioe, Cpe. aaty OER olay & 6 ee WE hee Bi Voie EE: na ; a) 
Pua a F é Wy x Hi 
F big Ue ie Me. * ad ee i, yf | um witty 9 Se i oye i te i [ wean wend aaes ids 
; ’ ee ey) 
aL: nnd Lotee) Hie Neale Seti lneyy ay i ei eee 
hin dnl ne Be miter gt DUANE wy hie fal ata rove GP pea Taye ahem} 
cia tes bpseatiestesntmaed quinn abs aT a een i - ange Ai ea * 


ATF Meds fy, 5 Ly Say | ee, a at i Outed Pak § eis rv hiss rT) 


ae 
iemalienns rt, a ee Talat 3 Angina a ‘sigan cig 
wes Tie Rea reR TD Ve ee ‘anime o 4 8) 1 Ase! ; 7 Tek, ia, ih > A}: yr 
Tiel OP he Tt. he “> te eo tmiy. mitt Roan vewheany v nai a ae oe hea # rrr! 
rma TO OCMmr maT TT CT a ey le Hoe, | " Jt ai hy iy: br ci ei wii ah mi 
MeL Oh Rinne es a ete ‘Node ibn, nite pee iB * lead ‘i 
Ne NE ON Re np mete ah So el bbe un eoineg wa ie aie 
(on we ewe? mye 4 ine eee ‘he rath AFH ii rie —- . 
He nivonel i vncnne al an) me” ‘ipa hing tenet Maia ri bakes 


tld fy pose toluene wy demaaid | er@meneldbia’ an stig te 
¥ 7 sg weap oe twee wnat Vth Vey ‘ate ovina. | 


TS boeyied ol inte at te wea ean : 


re | o! : on 4 
1} ca 
j 7 ; 


— 
— 


ALIGNMENT CHART 


ADJUST 
TO RECEIVE 
TEST SIGNAL 


ADJUST 
SIGNAL 
SOURCE TO: 


SET 
RECEIVER TO: 


ADJUST FOR 
MAXIMUM OUTPUT 


~ 
AAG 
Sal2 


C68A 
160 
Repeat steps 1, 3 and 
4 if necessaty 


C68B 


Repear steps 1, 3 and 
4 if necessary 


SEZR| B 


Ps 
i—) 


C68C 


mp rhe Ds 
oo & 


Repeat steps 1, 3 and 
4 if necessary 


ing 
o 


14.4 mc 
14.2 mc 
14.0 mc 
14.4 mec 


Cé6sD 


i, 
co] 


te 
So 


ed 
o 


Repeat steps 1, 3 and 
4 if necessar 


i 
wl 


C69A 


— thw 
I VA A 


Repeat steps 1, 3 and 
4 if necessar 


11 27.5 me 
11 27.0 mc C69B 
11 26.5 mc 


27.5 mc Repeat steps 1, 3 and 


4 if necessar 


10 C76 

10 C69C 

i0 T27 

10 C76 Repeat steps i, 3 and 

4 if necessaf 

xX Cry 

X Ccé9D 

x T30 

x C77 Repeat steps 1, 3 and 


4 if necessary 
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Chart. 

(3) Set che MODE switch at AM, 

(4) Sec the SELECT switch at OFF, 

(5) Sec the IF control at position 3. 

{6) Set the REG control fully clockwise. 

The S-Meter of che receiver will be used as the 
indicating instrument for the ensuing procedures 
and, at afl times, the output of the signal generator 
must be adjusted to produce an SMeter reading of 
approxunately 5 S-Units. When the XCU-300 is used, 
the RFG control can be used to reguiate the signal 
strength, 

Make all adjustments in the order set forth in the 
following Alignment Chart. The trimmer capacitors 
and inductance trimmers are located on Figures 6 
and 7, The inductance adjustments are made by 
moving the small loop of wire inside the oscillator 
cotl forms, using an insulated alignment tool or a 
small diameter bakelite rod. Because of the 2215-kc 
first IF frequency and the limited range of the trim- 
mers, images will not be readable on the NC-300 
so no special precautions need be taken in this 


regard, 
4-5. SMETER ADJUSTMENT 


The S-Mecer balancing resistor R44 is used to 
obtain a zero meter reading in the absence of signal 
input to the receiver. To make this adjustment set 
Set the RFG control just 
far enough in the clockwise direction to trip the AC 
switch. Set the MODE switch at AM. Set the AFG 
control fully counterclockwise so that the RF gain 


the controls as follows: 


switch is actuated, Ground both A terminals of the 
Antenaa terminal serip to the chassis, Adjust the 
S-Merer balancing resistor R44 to produce a zero read- 
ing on the S-Meter. This ts a screwdriver adjustment 


located on top of the chassis. 
4-6, MEXER IMAGE TRAP ADJUSTMENT 


The mixer tmage tcap should ordinarily not require 


readjustment. If readjustment does become necessary 
due co replacement of L18 or C86, or inadvercent 
maladjustment of these components, proceed as 
follows: 

(1) Set the Band switch at the 20 meter band and 
the dial at 14.1 mes. 

{2} Connect a signal generator as outlined in par. 
4-4, Tune the generator to 9670 ke: and adjuse the 
output to produce an audible audio output. 


(3) Tune (86 for minimum output, 
4-7. VOLTAGE DATA 


The voltage measurements on Figure § will facili- 
tate any servicing which might be required on the 
NC-300. 


4-8. DEAL CORD STRINGING 


In the event of breakage of the dial scale accuating 
cord or the dial pointer cord, the instructions shown 
on Fipure 9 should be studied with care before 
attempting replacement, Failure to carry out these 
instructions correctly will resule in incorrect indica- 
tions of band setting and frequency, The dial scale 
in view at the front panel MUST correspond to the 
frequency range being cuned, 


4-9, TUBE REPLACEMENT 


Tubes which became weak or defective shouid be 
replaced. In the case of the 4H4C current regulator, 
a type 6V6 may be used as a temporary substitute. 
This substitution will sacrifice the current regu- 
lating qualities provided by the 4H4C bute will keep 


the receiver operative. Type 4H4C regulators are not 
generally available at most supply houses. A replace- 
ment can be obtained from National Co. or any 
National Co, authonzed service station. A type 
Ali will not provide the required regulating action. 
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Figure 7. Capacitor and Alignment Adjustment Locations, Bottom View 
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Figure 8. Resistor and Miscellaneous Component Locations, Bottom View 
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e Facent Equipment — 


The National NC-300 Receiver 


paign that preceded and accompanied the 

NC-300 receiver, this reviewer was pre- 
pared to pick it to pieces for the sume reasons 
that he ts usually critical of an overso!d movie or 
book, It’s a pleasure to report, therefore, that 
upon sceing the receiver we immediately forgot 
about being a prejudiced hypercritice, and an 
enjoyable few hours were spent getting ac- 
quainted with the instrument. 

The styling of the receiver is different from 
any piece of communications gear we’ve seen. 
Dark panel strips that set off the dial, S meter 
and some coutrols appear at first glance to be 
made of plastic. They aren’t. They’re die-cast 
metal, with the company name in bas-relief and 
polished to give a lasting finish. The large- 


Wee with the high-powered publicity cam- 


diameter weighted tuning dial turns easily and, - 


like the old HRO dials, can be spun from one end 
of the band to the other, for quick excursions. 
The slide-rule tuning scale corresponding to the 
band flips into the window when the band switch 
is turned, so that there is never » moment’s 
doubt as to what band you’re on. 

Maybe it would be better to start with an 
over-all picture of the receiver. It is a ham-band 
ouly receiver, just covering each of the bands 
from 160 through 10 meters. (The 11-meter 
range is 26.5 to 27.5 Mc.). In addition, the 
receiver tunes 30 to 35 Mc., so that 6-, 2- and 114- 
meter external converters can be used. Three 
directly-calibrated scales are furnished for these 
three bands, so that the use of suitable crystals 
in the converters will give direct-reading scales 
on ‘The World Above 50 Mc.” 

The NC-300 is a double conversion receiver. 
The tunable front end uses a 6BZ6 r.f. stage, 
6BA7 first mixer and GAH6 h-.f. oscillator, as 
shown in the block diagram in Fig. 1. The first 
if. is 2215 ke., and a circuit departure is the use 
of a erystal filter between the 6BA7 first mixer 
and the 6BE6 second converter. We call it a 
departure because we’re used to thinking of 


crystal filters at 455 ke., although some years 
back the National Company used one at 1600 ke. 
This 2215-ke. filter is conventional in that it has 
the usual selectivity switch for selecting the 
bandwidth and a phasing control for varying the 
position of the rejection notch. 

The output of the 6BE6 second converter 
(self-controlied oscillator, not crystal) is at 80 ke. 
The 80-ke. if. is a two-stage affair using 6BJ6s, 
and it is here that the NC-300 gets three degrees 
of selectivity: nominal bandwidths of 0.5, 3.5 
and 8 ke. These bandwidths are obtained by the 
use of six high-Y tuned circuits and coupling 
changes. ‘The grids and plates of the 6BJ6s are 
switched simultaneously to various taps on the 
eoils, to maintain substantially constant gain 
with changes in bandwidth. Except in the 
sharpest position this selectivity is used in con- 
junction with the peak and/or notch of the crystal 
filter, in much the sume way as a Q multiplier or 
T-notch filter. Two second detectors are used, 2 
diode for a.m. reception and a 6BE6 converter 
for heterodyne reception of e.w. or s.s.b. signals. 
The oscillator portion of the 6BE6 is, of course, 
the b.f.o. 

Following the detectors and noise limiter, the 
audio amplification is handled by one section of a 
I\2AT7 and a 6AQ5. A tone control in the andio 
section works in the usual manner to attenuate 
the high audio frequencies, except that in the 
extreme counterclockwise position it switches in 
a smaller coupling capacitor that attenuates the 
low frequencies aud tends to equalize the roll-off 
characteristic introduced by the ervstal filter. 
The extra half of the 12AT7 is used as an S- 
meter amplifier, deriving its signal from the diode 
detector load resistor. 

The automatic noise limiter in the NC-300 
works on a.m. reception only and a panel control 
allows the limiting level to be set to meet. existing 
conditions. Noise limiting for c.w. or s.8.b. recep- 
tion is obtained in the i.f. amplifier through the 
use of short time-constant grid circuits. This type 


a 


Rear view of the NC-300. Vhe large tuning scale can 
be seen above the tuning-capacitor gang —-only the 
scale corresponding to the band in use can be seen 
through the panel window. he high-0 80-ke. tuned 
circuit shield cans are at the right — the hox at the left 
houses the 2215-ke. erystal filter. The small power trans- 
former runs cold because the entire receiver has a low 
power demand. 
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A close-up view of the NC-300 “front end.” The oscillator coils are wound on ceramic torms and air trimmers 


are used for padding; 


of limiting is similar to that used in many f.m. 
receivers and requires proper use of the manual 
control for best results, since the gain must be 
run high enough to permit the noise peaks to be 
limited but not so high that the signal limits ap- 
preciably. And speaking of the munusl gain cou- 
trol, the NC-300 offers a choice of guin-control 
characteristic through a switch on the audio 
volume contro] that switches the r.t. stage on or 
off the manual gain control circuit. Thus it is pos- 
sible to run the r.f. stage wide open when QRM 
conditions permit it, to obtain best weuk-signal 
reception. The u.v.c. voltage applicd to the first. 
rf. stage is not the full voltage applied to the i.f. 
stages, another circuit stunt to maintain a good 
signal-to-noise ratio over the widest possible 
range. 
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the signal circuits use mica trinymers and phenolite or polystyrene forms. 


The tuning rate of the dial is slower than most 
vou will find in the current crop of receivers: to 
cover the bands it requires a minimum of I4 
revolutions (14 Mc.) and a maximum of 1614 
revolutions (3.5 and 28 Mc.). This is quite useful 
when eusing into a single-sideband signal and, 
because of the free-spinning feature, no hard- 
ship on anyone who likes to hop around the bands. 

The band-selector switch and the “Mode” 
switch have bars instead of knobs, for easier 
turning and for ready spotting on the panel. The 
“Mode” switch is » four-position affair: it 
switches to the diode detector und AVC on 
“ANI”, on “SSB” it switches to the detector- 
BFO but leaves the AVC on, on “CW” it cuts 
out the AVC of the previous position, and on 
“ACC” (for “acecessory’’) it switches the audio 
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Fig. 1— A block dia- 
gram of the NC-300 re- 
ceiver. Manual gain and 
a.v.c. are applied to the 
rf. amplifier and two if. 
amplifier ntages. ‘The 
4H4-C current regulator 
stabilizes the heater cur- 
rent of the 6AH6 hf. os- 
cillator stage, and the 
OB2 stabilizes h.f. oscilla- 
tor, GBE6 2nd converter 
eseillator section, and the 
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amplifier to an accessory socket where you can 
introduce the signal from a record player. The 
position of the ‘ Mode” switch is indicated 
through » small window adjacent to the switch 
bar. 

The dial bas a cute trick. Tts pointer is moved 
by a dial cord driven from the capacitor shatt. 
‘To bring the pointer into exact calibration on the 
dial, a “Calibration Set”? control on the panel 
moves some idler pulleys that change the location 

+150 
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Fig. 2— Receiver muting is obtained by applying 
a transmitter-developed negative voltage to bias off 
the first audio stage. ‘Fhe muting voltage can be ob- 
tained from a grid Jeak in the transmitter. 


of the pointer without changing the capacitor 
setting. Conscauently, all you have to do is to 
tune in the marker signal and adjust the Calibra- 
tion Set control to bring the pointer into exuct 
calibration at that point. No [00-ke. crystal 


calibrator is furnished with the NO-300, but a 
socket is provided for such a unit (the XCU-300), 
and it'can be installed easily at any time. The 
adjustable pointer feature helps when you use 
v.h.f. converters, because your crystal doesn’t 
have to be ‘fon the nose.” 

We were assured by the manufacturer that 
every effort was made to build into the receiver as 
much stability as possible and, to this end, a 
higher ('/I, ratio is used in the high-frequency 
oscillator circuit than is used in the r.i. signal 
circuits. This is the first time we have seen this 
done in a commercial receiver. Another stunt 
that contributes to stability is the low power 
consumption — the highest plate voltage is 150, 
aud the total recetver power drain is 60 watts. 

External connections are provided for muting 
the receiver by applying negative voltage (22 
to 50) derived from the transmitter. This can be 
the voltage developed across a grid leak. In the 
receiver, the muting voltage is applied to the 
conte grid of the first nudio stage, as shown in 
Fig. 2. It is also possible to control the muting 
by auxiliary contacts on an antenna relay. The 
receiver also has the usual provision for control 
of the transmitter power relay through the re- 
ceiver’s “Transmit-Receive” switch, An acces- 
sory socket is furnished where you can steal re- 
ceiver power up to the limit of 1.5 amperes at 6.3 
volts a.c. and 25 ma. at 150 volts d.c. 

~~ BG 


The HT-31 Linear Amplifier 


tricks or mechanical! gimmicks in the new 


Vu will look in vain for unusual circuit 
HT-31 +f. power 


amplifier —it features 


straightforward enginecring in both electrical and 
layout details, 


using well-established circuitry 


and components. Using a pair of $11As, the unit 
complete with power supply is in a 20 X 1214 & 
1714-inch case. On single sideband, it is rated at 
3a) watts peak envelope power output. This is 
also approximately the e.w. power output, but 
since the eflicieucy cun be somewhat higher in 
Class C operation, it should be possible to raise 
the figure slightly in eode work. For linear am- 
plification of an a.m. signal the output is of 
necessity limited by the plate-dissipation capa- 
bilities of the SliAs, which means that when the 
operating conditions are adjusted for 100 per 
cent modulation the effective carrier output Is 
about 65 watts. 

The circuit diagram, reproduced from the in- 
struction book, is shown in Fig. L. The r.f. tubes 
are in parallel, bave a pi-network plate tank 
designed for 50- to G0U-ohm loads, and get their 
excitation through a balanced parallel-tuned grid 


% 


Although furnished in the cabinet shown for instal- 
lation on the operating table, the HT-31 also can he 
rack mounted since the panel dimensions are standard 
(1034 by 19 inches). The modern styling of the panel 
incorporates recessed and sercened tuning dial and 
meter, for preventing ‘I'V harmonic radiation. Controls 
at the left are the grid-cireuit bandswitch, meter switch, 
and grid tuning. Amplifier controls — plate tuning, fine 
and coarse loading — are at the right. A blank tuning 
ehact is provided for recording actual control settings 
for the various bands. 
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NC-300 REVISIONS 


The summer months of the year occasionally 
bring reports of calibration errors and ineffec- 
tive crystal filter action in the NC-300, particu- 
jarly in areas of high humidity. This is due to 
the second conversion oscillator drifting off its 
normal frequency of 2295 kc. This situation is 
evidenced by calibration errors on the dial in 
one direction on the high frequency ranges and 
in the opposite direction on the low frequency 
ranges and also by erratic operation of the 
crvstal filter. 

It is a simple matter to crystal contro! the 
second converter oscillator which effectively 
eliminates these problems. 

The crystal and its associated components 
may be mounted in the shield can which former- 
ly housed L6 the second conversion oscillator 
coil. 

It should be remembered that there are now 
two crystals in the circuit which must be prop- 
erly coordinated if the receiver is to work at 
maximum efficiency. Normal production toler- 
ances in the grinding of the crystals may allow 
a situation to exist where the difference in fre- 
quency of the crystal in the filter (2215 kc) 
and the crystal in the second conversion oscil- 
lator (2295, kc) is not exactly 80 kc (second 
IF). \f this is so the second /F strip must be 
adjusted accordingly. either slightly higher or 
slightly lower in frequency to compensate. 


NOTE: 


Fig. 1—Crystal controlled second converter. 


Robert J. Murray, WIFSN 


60 Main Street 
Saugus, Mass. 


Improved Audio 


An audio change that will improve the phone 
quality is shown in fig. 2. It consists of a 1 
megohm resistor connected between the plate 
of the output tube and the plate of the preced- 
ing audio stage. This has a tendency to drop 
the audio level which can be restored by by- 
passing the cathode of V9, R45 with a 20 mf. 
50 volt capacitor to chassis ground. 


Dial Vernier 


On the front panel of the NC-300 there is a 
plug button to the lower left of the main tuning 
dial. This originally was designed for removal 
of the bandswitch shaft without the necessity 
of dismantling the entire receiver. A vernier for 
the main tuning dial may be mounted in this 
spot if it so desired by enlarging the hole to 42” 
and inserting a National SB bushing. A neo- 
prene or rubber washer cemented to the under 
surface of an HR or similar knob with a 4” 
shaft going into the SB bushing will do it beau- 
tifully a la Atwater Kent Model 40 shades of 
1928. Stick a cotter pin through the shaft so 
that it won’t keep pulling out. a] 


Fig. 2—Two new components improves audio. 
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Service Bulletin FSN-30 


Tot Service Agencies, 
Receiver Distributors, 
Receiver Reps and 
NC-300 Owners 


November 15, 1955 


Subjects Nc~300 Changes . 


The attached bulletin should be self explanatory; however, a few 
words cf additional explanation may forestall some confusion. 


Paragraph 1 indicates errors in the NC-300 instruction book ag it 
was first printed. 


Paragraph 2 indicates changes made in tha NC-300 after the instruc— 
tion booke had been printed but before production had started. 


Paragraph 3 indicates changes that were made after production had 
started. All receivers shipped after October 25, 1955 have had thase changes 
made at tha factorys 


Rogar 


obert Mutray 
Service Manager 


is made dur: roduction (applies to all sets shipped after 
tober 


Resistor R-l removed from AVC feed and connected from jnnctdon of C=3 and 
R-2 to ground, Additional reaistor added, he7 magohms 1/2 watt 10% oon- 
nected from AVC feed (where R-l was) to junction of 0-3 and R-2, This 
ahange puts divided AVC voltage on the RF tube and improves the signal-to- 
noise ratio on AM and SSB signals. This has no effect on CW, Strong local 
8 could cause overload which could be taken care of by raducing the 
with the panal RF gain control. 


Reaistor R-30 hes been changed to 27,000 ohms 1/2 watt 10% to decrease the 
S meter sensitivity. Thies change was necessitated by change "a" which 
reduced the AVC aclion on the RF stage. - 

eae ead connecting between switch S5C and Pin 5 of V-6 has been re- 
placed with a 10,000 ohm resistor. This gives cleamer heat note on CK.” The 
coil 1-13 should be resonatad after this change is made by tuning ina 


steady signal with the receiver in the AM position, in the #3 IF seleotivity 


position, for maximm S meter reading and adjusting the slug in the bottom 
1-13 for maximum, 


rc Condenser C-L6 changed to 2700 mmfd mica, 5% to obtain emoother 3.5 ke bande 
width position. Effect not noticeable therefore not recommended in field. 


rie 
wh 
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ie Errors in the NC-—300 Instruction EBook 


a. Gonnections shown in Figure 2, Page 5. 

ie daar shown connecting remota RF gain contrel should bs such that 
remota control connects te STDBY and PIN i of accessory socket. Drawing 
is incorrect in that it shows control connected to Pin 8 of thse accessory 
socket. This is B plus. 


&, Page 8 under "AFG" states that the RF gain control is normally sat to full 
on for phons operation, page 9 under Phone Reception indisatas thet the RF 
gain control must be run full on te obtain proper AVC action, This is con- 
tradictory with page 1] under Msasurement of Signal Strength where reduction 
of the RF gain 1s advised to bring the reading on the & meter toa S-l, Page 
ll is correct alnce the emount of reduction meds to hevs thea mater read 3-1 
is small enough to have no effect on the AYO action. 


. Page 1) indicatas pin voltages. Vell the OB2 should have ce 1 and 5 with 
aa LO? volts and pings 2,3,4,6 and 7? zero volte, 


de On page 23 the schematic indicates grounding of condsnser C~15 in T=3. 
This is incorrect. The oondenser connects from terminal B to terminal C. 

g- Terminal D ie grounded, There is no connection made to tha shisld can in- 
side the transformer as indicatad on the diagran. 


@, On the schemetic diagrma the {crystal filter switoh 8-4 shows C-17 on 
_-Poaition 1. Position 1 and @ sre reversed on this gids of tha switch. 
Cel? should be on position 2 and 1 should be open. 


Ze G 5 mads after books were printed but prior to production. 


a, Coil = T=28 has tapped winding instead of soparate primary. {30-35 me 
a for convertarste 
ale 
« Resistor R15, 2200 ohms changed to 3300 ohmd.« 
c. <A new condenser and coil were added to the mixer partition to form an 
image trep on the 1h me band ta raise tha image ratio from 60 db to &O db, 


This trap is adjusted by tuning the receiver to 1l.i mc, feeding in a 
signal et 9670 ke sufficient to produce output and adjusting the variable 


y condenser for minimum output. 


New resistor 4,3 ohms added in series with the heater of V-6 GAL5 deteotor/ 
noise limiter. {to reduce hun). 


@e Location of Re3 changed from lug on S=3 to cinch lug near Vels 
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Service Bulletin FSN=32 


To: All Distributors, Service 
Agencies and Representatives 


From: Robert J. Murray 


November 18, 1955 


SUBJECT: Replacement HC Ballast Tubes Used in the HRO-60 and NC-300 


It has been called to our attention that some difficulty is being 
experienced in the field obtaining replacement HAC ballast tubes as 
used in the NC-300 and the HRO-60. 


We wish to advise that these current regulator tubes are carried 
by our Service Department and are net to you at $1.80. Suggested 
retail price $2.75. 

In the event that a replacement HC tube is not immediately 
available, your customer can use his receiver temporarily by merely 
plugging a 6V6 type tube in the WHC socket until the proper replace— 
ment is receivede 


Robert J. Murray, W1FSN 
Service Manager 
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NATIONAL COMPANY, INC., 61 SHERMAN ST., MALDEN 48, MASS. ¢ PHONE MA 2.7950 ¢ CABLE “NATCO” 
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NATIONAL COMPANY, INC., 37 WASHINGTON ST., MELROSE, MASS. « TEL. ME 4.4800 » CABLE “NATCO” Bc 


Bulletin Number FSN-33 
To: All Service Agencies 
January 26, 1956 


Through a clerical error in transmittal of infor- 
mation from our Engineering Test Section to our Production 
Test Section, certain NC-300 receivers were allowed to pass 


through test with: 


1. Unsatisfactory attenuation of spurious re- 
sponses 40 ke. (4 the 80 ke. I.F.) removed 
from a strong signal's frequency. 


2. Crystal filter improperly aligned for satis- 
factory bandwidth in the three crystal posi- 
tions. 


This bulletin will be separated into two parts: 
1. Dealing with the spurious responses. 


2- Dealing with the alignment of the crystal fil- 
ter. 


Regards, 


Rk. 9. Sw 


R. J. Murray 
Service Manager 


RJM:s 
attachments 


- ie me AS Se | a 7 Ey ‘ 


+39) “Y woo af cortost Poo? gnfteotrant m0 mex? 


or f ; J ; ) 
Levewet (4% yon 08 odd #)- ot OF aemnogs 


og tateyzn eottd end ah. chat t Siw Sta yaotos? 


| | § we et 
astec owt otal yetavaqoa ad tity abel ti erat | i 


erik redken abba LiM 


tones A molvine I tra sot 


to Fad? tonant? af Toete Lantzalo a tgeoastt 


y 
a2 
— 
— 
Fo 


abana notion 
nhs Sw teed’ ¢ 

worcuge 20 wohiemerta wrosjete linen 5 oe on? 

Porton pl ry ai faggle BaoTss £ me m2 

fon cs) bacatia elvege sore? tog iz? tateed a 

eestont sd | 


oomeqgae’ “ rok act Ag tw prt tae a 


lLazuyio edt to reer Le odd As iw atlas oe r 
® ; 


se Mg ie 
eae | an 


a iy ae yerni nw . ays ‘<i 
er sonra 7 : 


a 
on i - 
’ 
ae 
7; 
| 
I 


PART I. 


When measuring the magnitude of the spurious response, 
it is necessary that the antenna trimmer and the phasing capaci- 
tor be set to the true signal frequency and not to the spurious 
frequency. 


& considerable improvement in the response of the NC-300 
receiver to this spurious frequency can be effected by the follow- 
ing modifications: | 


A shielded lead should be constructed as shown below: 


INSULATION 


SH/IELO WIE. 
a 00 hs 
Pag cole ay ee geet eh 


A 


SMIELO 
TAG ies “LONG 


A. Replace shielded lead from L4 to grid of second con- 
verter, V3 with above lead, placing it under phasing 
control shaft as shown in the pictorial diagram below. 
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PART I. (Continued) 


B. Ground the slug cup of T3,as shown, with a short piece 
of bus wire. 


C. Push blue lead from T3 to first mixer, V2 (6BA7), against 
the chassis for its entire length. 


dD. Push blue lead from the plate of the R. F. amplifier, 
tube V1, to choke Ll down against the chassis for its en- 
tire length. 


Be Repeak eight trimmer capacitors (all in a row) in the 
mixer compartment for maximum background noise in the mid- 
dle of each range. 


F. Recheck alignment of L2A and L+. With receiver on AM and 
Phasing Control peaked, select at off and I.F. at #2. 
Trim the slug of L2A for maximum background noise. 


(The adjustment of L4 will have to be made when adjusting 
crystal filter for optimum performance. ) 
PART II. 
This procedure provides for the proper alignment of the 
erystal filter as used in the NC-300. 
A. Mode switch at AM, I. F., on #1 position (broad); select 


control on #1 position (broad); turn up R. F. gain until 
background noise is heard. 


Be Antenna trimmer at maximum noise position; phasing at 
center. 
C. Adjust slug of L+ until background noise assumes the maxi- 


mum amount of high-pitched hiss characteristic, indicating 
maximum broadness due to the passing of the higher pitched 
sideband frequencies. Turning the slug out from this posi- 
tion will result in a not-so-rapid loss of gain, but the 
hiss will disappear. The slug should be set at the point 
of maximum hiss. 


dD. Turning select control from one to two to three should in- 
dicate increasing selectivity by progressive reduction in 
high pitched background noise. 
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PART II. (Continued) 


With Phasing Control set at center, turn select con- 
trol to “off", and I. F. control to position #2 (medium). 


Adjust capacitor C16 on top of crystal filter for maxi- 
mum noise. 


To check, turn mode switch to CW and rock CWO control to 
find center of I. F. pass band. 


Turn select control to position #3 (sharp), and again 
find center of pass band by rocking CWO; this should be 
very close to that of G. above. If it 4s not, a slight 
adjustment of the second conversion oscillator will be 
necessary until this condition does occur. 


R.°-J. Murray 
Service Manager 
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NATIONAL COMPANY, INC., 37 WASHINGTON ST., MELROSE, MASS. * TEL. ME 4.4800 * CABLE "NATCO” Bi 


Bulletin Number FSN~-34 
January 26, 1956 


LO? Service Agencies 
Receiver Representatives 


SUBJECT: NC-300 C6 Changes 


The following changes are recommended in the 6-meter 
converter to reduce cross-modulation: 


Change cathode resistor in 6AK5 2nd R.F. 
amplifier stage from 470 ohms 4 watt to 2200 
ohms + watt 


A 100,000 ohm $ watt resistor should be connected 
between Pin #6 and Pin #2 - 7 of the same 6AK5 
2nd R.F. stage 


Revised circuit below: 


5 - 
FG WEY 6 = 
Be 47K 
2nd RF. STAGE 27! /00K 
, 00S 
Regards, 


o J» Mur Ys WLFSN 
vlh/1-14-57 Service ager 
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Bulletin Number FSN-35 


To: Service Agencies 
and 
Receiver Reps 


February 17, 1956 


Subiecess © Mecer.— NC = 300 


Some users of the NC-300 have complained about the 
facet that the "S" meter on the NC-300 seemed too sensitive. 
This may be adjusted in two ways to satisfy the individual 
user. 


1. To decrease sensitivity of the "5" meter by a 
fixed amount, decrease the value of R-30 (68K 
V2 watt). ne 


>, To decrease or increase the sensitivity of the 
"Si meter by a variable amount, replace R-43 
(33K 1/2 watt) and R-30 (68K 1/2 Watuo wath 
100 K potentiometer, connect arm of potentios 
meter to R-55 (47-OK 1/2 watt). 


TO R28 


PIN #2 #£26AL5 
1OOK ANL 
PIN #7 


\2AT7 


PIN #7 + 6AL5 
AND SWITCH S6 


. 


Regards, 


LG Murray ( 


Service Manager 


RJM/mp 
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Bulletin Number FSN-36 


March 28, 1956 
LO All Service Agencies 
Receiver Representatives 
Receiver Distributors 


Subject: Additional Notes on Reduction of Spurious Responses 
and B.C.I. in NC-300 Receivers 


1. One shielded cable should be substituted for the blue 
lead connecting the plate of the first mixer (V2 Pin No. 9) to T3 
(B). Drawing of cable below. The vinyl tubing is used to prevent 
grounds to other sections of the circuitry. Shield tab can be 
connected to the slug cup of L2-A which should already be grounded 
in accordance with FSN-33. It may be necessary to repeak L2-A 
after installation of this shielded lead, 


I," Bn" 
lee 


of 


"| ple 
| 
ota, : Saelane. Wy. 
SHIELD Beenid, Z °hy be 4 Vinyl Tvaine 


2. Receivers with the prefix 460 preceding the serial 
number will have new first mixer signal input coils. These coils 
differ from the original coils in that the 160 meter coil has one 
turn on the primary, and the 80 meter coil has three turns on the 
primary. 


3. In individual instances where the operator is using 
unbalanced feed (coaxial cable), the input circuit can be revised 
by reducing the number of turns on the primary of the antenna 
input coils. The number of turns remaining on the various primary 
coils after revision is as follows: 


160 meters 4 turns 
80 meters 3 turns 
all others 2 turns 


Extreme caution is required when revising these coils 
as the fine wire involved is easily broken. 
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Bulletin Number FSN-37 
April 16, 1956 


TO? Service Agencies 
Receiver Representatives 
Receiver Distributors 


Subject: Final Notes on NC-300 


The information contained in this bulletin is intended to 
supplement previously furnished information and should, when 
properly applied, result in the finest performing amateur 
receiver on the market today. 


le Service Bulletin FSN-31 should indicate that 
the 2.2 ohm resistor referred to is a l-watt 
wire-wound type. 


2. Service Bulletin FSN-33 and FSN-36 should 
indicate that the shielded cable to be used is 
a good grade of polyethylene type insulated 
coax such as RG 58 U or equivalent. We are 
using Turbo 2101 Microphone cable which is 
somewhat smaller in diameter but has excellent 
characteristics, 


3. C13 which is normally a 1 uufd capacitor (our 
art number D825-D 4'70) should be changed to a 
re uufd capacitor (our part number CCC 20UKORSC). 
It is permissible to use two 1 uufd capacitors 
in series, provided the leads are kept short. 


13 


Robert J. ray, W1FSN 


Service Mankger 
RJM:8s 
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Bulletin Number FSN-38 


To: Service Agencies 
Receiver Reps 
Receiver Distributors 


July 25, 1956 


Subject: TV Picture Information Interference on Hi-Fi Fre- 
quency Bands of NC-300 


In certain metropolitan areas, I.T.V. is experienced 
on the 21 mc, 28 mec and X bands of the NC-300. This can be 
minimized by proper selection of antenna and the use of a low 
pass filter shown in the diagram below. This filter should be 
inserted in series with the antenna and located as close as 
practicable to the antenna terminals on the back of the chassis. 
A good earth ground helps considerably. 


We =e ouh 10 Turns #20 on 3/8"form spaced 1/2" 
C1 = 80 uuf Ceramic 

Regards, 

R. 7: Murray 


Service Manager 


RJM/mp 
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Bulletin Number FSN-39 
July 30, 1956 


To: All Service Agencies 
Receiver Representatives 
Receiver Distributors 


Subject: Reception of WWV on NC-300 


WWV at 10 mes. may be received on the NC-300 
by connecting a 330 uuf silver mica capacitor from the 
stator of the high-frequency oscillator section of the 
main tuning capacitor to chassis ground. Set the front 
panel antenna trimmer to minimum capacity and look for 
WWV on the 7 mc. band. Just where it comes in will be 
determined by the capacitance tolerance of the capacitor. 


I suggest that the capacitor be equipped with 
pee-wee clips so that it can be quickly connected and 


disconnected. 
135 
NATIONAL COMPANY, INC. 
obert J/Murray, W1FS 
Service ager 
RJM/vlh 
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NOTES _ 


Bulletin Number FSN-41 
November 23, 1956 


LO es All Service Agencies 
Receiver Representatives 


Subject: 4H4C Ballast HRO-60 NC-300 


In instances where the 4H4C current regulator 
tube repeatedly fails, our Engineering Department 
recommends that the customer discard the 4H4C altogether 
and replace it with a 6V6GT previously recommended as a 
temporary substitute. 


The additional drift caused by this substitu- 


tion will not exceed 250 to 500 cycles at 29 megacycles, 
which is negligible. 
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NATIONAL COMPANY, INC., 37 WASHINGTON ST., MELROSE, MASS, + TEL. ME 4-4800 * CABLE “NATCO” 


Bulletin Number FSN-48 


August 4, 1958 


TOs ALL Service Agencies 
Receiver Representatives 


SUBJECT: Calibration and Crystal Filter NC-500 


This time of year with relatively high heat and humidity usually 
brings sporadic reports of calibration errors and ineffective crystal 
filter action in the NC-300. This is due to the second conversion 
oscillator coil having drifted off its correct frequency Gf "2290 KC. 


In most instances all that is necessary is that L6 in T5 be 
trimmed to the correct frequency by means of the slug in it. There 
are other rare cases where the second conversion oscillator will not 
maintain its frequency for more than a period of a month or so. These 
reports usually originate in areas of high humidity such as Florida 


and Louisiana and other localized areas. 


In these instances we recommend crystal control of the second 
conversion oScillator as per the attached schematic. It should be 
remembered that there are now two crystals in the eircuit which must 
be properly coordinated if the receiver 1s to work at maximum efficiency 
Normal production tolerances in the grinding of the crystals may allow 
a situation to exist where the difference in frequency of the crystal 
in the crystal filter (2215 kc) and the crystal in the second conversion 
oscillator (2295 kc) is not exactly 80 ke (second IF). 


If this 13 so the second IF strip must be adjusted accordingly 


either slightly higher or slightly lower to compensate, 
TD » 


NATIONAL COMPANY, INC. 


RJMerh Service Manager. 
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Figure 5. Tube Socket Voltages 
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Figure 6. Component Locations, Top View of Receiver 
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Figure 10. Schematic Diegram 


—23 & 24—- 


rs - 


[OM TONE 
CONTROL} 


260 IF AMP 
ie 6BV6 


ACCESSORY 
SOCKET 


6.3 VAC @ 


UtMITER SW. 
(ON LiMITER 


CONTROL) 


We 


Pd eeccancen a mes 
iz 


SWITCH 


Lo 


a 
Xv 


Figure 10. Schematic Diagram 
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advantage, and interference elimination will probably 
be the criterion for choice of bandwidth settings. 
Normally, IF switch position 2 would be used, Reduc- 
tion in background noise is best effected by adjust- 
ment of the RFG control. 


3-5. MEASUREMENT OF SIGNAL STRENGTH 


The strength of a received signal, as indicated 
by the S-Meter, will be correct only when the receiver 
is properly adjusted, Atmospheric noise levels will 
differ in different localities. An S-Meter does not 
have the ability to recognize the difference between 
this noise level and an actual signal, By adhering to 
the following instructions, this problem is overcome 
and accurate S-Meter readings will resule. 

I. Sec the RFG control fully clockwise and the 
MODE switch at AM. 

2. Set the SELECT switch at OFF. 

3, ‘une the receiver t a band setting where no 
signal is heard so that the S-Meter is reading back- 
ground noise. 

4. Set the RFG control so that the meter reads half- 
way between 0 and S1. 


5. Tune in the desired signal. The SMerer will 
indicate the strength of the received signal in S-Units 
from 1 to 9 or in decibels above the S-9 level from zero 
to 40 db. These readings will remain accurate until 
the RFG control is moved or the receiver is switched 
to a different band, , 

The S-Meter ciccuit compensator requires adjust- 
ment only when it is impossible to obtain a zero read- 
ing with no antenna connected and the RFG control 
turned fully counterclockwise. See Section 4-5 for 
adjustment procedure. 

Design of the S-Meter actuating circuit is such that 
a signal stronger than GO db above S-9 cannot cause 
the meter pointer to come into violent contact with its 
stop pin thus preventing possible bending of the meter 
pointer, 

Measurements of the signal strength of CW signals 
cannot be made with the MODE switch in the CW 
position, 

With the AC switch on the RFG control seg at OFF, 
or when the MODE switch is on CW, the S-Meter 
pointer will return to its mechanical zero located on 
the right hand or G0-db end of the meter. 


SECTION 4. MAINTENANCE DATA 


4-1. GENERAL 


All circuits in the NC-300 receiver are carefully 
aligned before shipment using high-precision lab- 
oratory equipment to insure high accuracy. The 
quality of components used, together with careful 
design, makes any realignment unnecessary unless 
the receiver is tampered with, or certain part or 
tube replacements have been made. In no case should 
realignment be attempted unless conclusive tests 
indicate that such realignment is required. Even 
then it must be remembered that che NC-300 is a 
highly spectalized instrument and should not be 
serviced or realigned by any individual who does 
not have a complete understanding of the functioning 
of the equipment and who has not had previous 
experience adjusting receivers of this type. In addi- 
tion, because of the calibration accuracy and extreme 
bandspread of the NC-300 it ts mandatory that ade- 
quate test equipment be used. 


Complete alignment of the receiver can be divided 
int three steps as follows: 

(a) IF Amplifier and CWO Alignment. 

(b}) Second Conversion and Crystal] Filter Alignment. 

(c) RF Amplifier. 


All circuits must be auned in the above order when 
complete alignment is required, All alignment adjust- 
ments and controls are shown on Figures 6 and 7. 


4-2. IF AMPLIFIER AND CWO ALIGNMENT 


The second intermediate frequency of the NC-300 
must be aligned at exactly 80 kc. The signal genera- 
tor used must be capable of being set at this fre- 
quency with precise accuracy. The IF transformers 
ace tuned by means of adjustable Ferrite cores, 
These adjustments are located on Figure 7, 

The IF alignment procedure ts as follows: 

(1) Disregard the Band switch setting. 

(2) Connect the output lead of the signal generator 
to pin 7 of V3, the 6GBEG 2nd converter tube and 
connect the ground lead to chassis. Use a generator 
output connection which may be attenuated. 

(3) Ser the MODE switch at AM, 

(4) Set the IF switch at position 3. 

(5) Set the RFG control at its maximum clockwise 
position, 

(6) Set the XMT-REC switch at REC. 

(7) Turn che modulation of the signal generator off 
and set the frequency of the generator at EXACTLY 
80 kc. Increase or decrease the generator output 
until the S-Meter of the receiver indicates S-5. 

(8) Adjuse L13, L12, L10, L9, L7 and L5 in that 
sequence to produce maximum S-Meter reading. Each 
time a maximum is cbtained for any one adjustment 
reduce the generator output to regain the S-5 reading. 
Failure to reduce the generator output may result 
in an overload condition and subsequent incorrect 
alignment. When the above procedure is followed, 
it is not necessary to disable the second oscillatwr 
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